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Castings Lock Ships Through 
New Welland Canal 


NE of the greatest feats of mod- 

O ern engineering, one which has 

been under construction for the past 

i4 years and up to the present has 

= cost the Canadian government over 
$114,000,000, is the new Welland 
canal. The canal connects Lakes 
Erie and Ontario between which 
there is a difference in water level 
of 326.5 feet. Seven locks are in- 





terial View of the Canal in Which Cast- 
ings Played an Important Part 


cluded in the project which have a 





lift of 46.5 feet each. The lock 
designated as No. 8 is the largest in 
the world, being 1380 feet long. 


Ground around the project is being 
landscaped to make it a beautiful 
scenie section. Foundrymen should 
find more than scenic beauty to at- 
tract them since many castings have 
been used in the project. Hundreds 
gray iron castings have been used 
copings along the side of the canal. 
hollards, stationed at intervals along 
t locks and used to help moor the 
ips in place during the lowering of 
e water level, contain many cast- 
es. Steel castings form the huge 
nges on the lock gates and that ma- 
rial also was used in the fingers 
iich help keep the locks in position 
ien they are closed. Many other 
es could be cited to show the part 
stings play in construction engi- 
ering. 
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By 


Edwin Bremer 


VERY foundryman aims to supply castings 
EK... his customer with the utmost dispatch. 
To that end, 
iron, brass, steel or malleable iron castings, he 


whether he produces gray 
endeavors to plan his foundry so that the vari- 
ous operations from receiving the pattern to 
shipping the finished product are expedited as 
The ideal method would be 
to receive the pattern and raw materials at one 
end of the foundry and ship the finished castings 
at the other. While that is not always possible 
in the strictest interpretation, a close approach 
usually is made in that from the molding floors, 
the castings are progressively 
through the chipping, grinding and cleaning de- 


much as possible. 


moved forward 


A View of the Molding Floors 


from 


Fig. 1 
Taphole Is 
lron Flows 
Until the 


Once the Upper 
Opened, the 
Continuously 

Molten Bath 
Drops to the Level of the 
Bottom of the Hole. Then 
the Lower Hole Is Opened 

Flow 
Furnace Is 
Empty 


and the Continues 


Until the 


partments, to the inspectors who pass them to 
the shipping department. 

That method is employed in producing cast 
ings at the Maumee Malleable Castings Co., 
Toledo, O. The molten metal is distributed to 
the various molding floors, where it is poured 
into the molds. After the metal has solidified, 
the castings are shaken out and transferred to 
the hard iron cleaning room. After cleaning, the 
castings are transported to the annealing room, 
and heat treated. Following the heat treatment 
or anneal, as it usually is called, the castings 
are transferred to the soft iron cleaning depa! 
ment where they are ground and cleaned and 
straightened where necessary. After a final in- 


the Center Looking Toward One End 
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d|Malleable Iron Castings 









Depend on Feeding Methods 


spection the castings are ready for shipment. 
The various departments are arranged so 
that castings are moved progressively without 
backtracking as the operations are performed. 
Raw material for the melting furnaces is un- 
loaded from cars onto a long platform along 
one side of the building. Purchased materials 
are pig iron, malleable scrap, and steel scrap. 
Hard scrap or sprue is returned from the found- 
ry to the melting furnaces in large rectangular 
steel buckets which hold from 1600 to 2000 
pounds. Two air furnaces, have capacities of 40 
tons each and are situated in a side bay approxi- 
mately in the center of the foundry. The fur- 
naces are approximately 10 feet wide and 40 
feet long with 14-inch walls. The roofs have a 
gradual downward slope toward the stack end, 
and the units are fired with powdered coal. Only 
one furnace is used at atime. The furnaces are 
charged by buckets transported by two cranes. 
Powdered fuel for the air furnaces and the 
annealing furnaces is supplied by a pulverizing 
system manufactured by the Holbeck Engi- 
neering Co., Cleveland. The system is installed 
in a separate building situated near that hous- 
ing the melting furnaces. The floor of the build- 


ing is about 20 feet below the ground level. 
Coal from bottom-dump cars drops into a chute 
which feeds the boot of a vertical, bucket con- 
veyor. At the top of the conveyor the coal passes 
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over a crusher into a rotary, kiln-type dryer. 
The dried and crushed coal then is elevated and 
dumped into two pulverizers which reduce the 
coal to the desired size. The powdered fuel is 
conveyed to two elevated storage bins from 
which it is distributed to pipe lines leading to 
the burners of the furnace. 

The foundry is divided into three long bays 
and molds are made in each except in that por- 
tion where the furnaces are located. Molds are 
made by hand and on over 60 machines of jolt- 
squeeze and rollover types supplied by Wm. H. 
Nicholls Co., Inc., Richmond Hill, Long Island, 
N. Y.; International Molding Machine Co., Chi- 
cago; Milwaukee Foundry Equipment Co., Mil- 
waukee, and the Tabor Mfg. Co., Philadelphia. 
A partial view of the central molding bay is 
shown in Fig. 2. Each molder pours his own 


Fig. 3 (Left) 
and Fig. 4 
(Above) Cope 
and Drag for 
Flanges 





ings and fill the spaces between ca 
ings. The stacks of pots are charg 
into the furnace with an electrica 
driven, portable charger. A 5-ton cra 
supplied by the Cleveland Crane 
Engineering Co., Wickliffe, O., is uss 
to convey stacks of pots to and fre 
the fronts of the furnaces, and 

dump the pots. 

An interesting device is employ: 
in dumping the pots. A chain is wi 
ped around the top pot in the sta 
The pot then is picked up by the cra 
and moved above a coarse mesh scre 
6 feet square mounted on legs abi 
3 feet high on one end and 4 feet 
the other. A few blows of the sled 
hammer empties the contents of t 
pot on the screen The castings 
caught by the screen and slide doy 
the slope. Packing material if usé 
falls through the screen to the flo 

The annealing cycle usually tak 
about 8 days from the time the c: 
ings enter the furnace until they 
ready to handle The temperat 
ranges from 1580 to 1600 degrees Fa 
as determined by thermocouples 
cated at the bottom of the furna 
front and back. Approximately 36 hot 
are required to bring the castings 
to the desired temperature at wl 
they are held from 50 to 60 hou 

ss After that period the temperature 
Fig. 5—Pattern and Cores for a Single Flange Hub allowed to drop at the rate of 10 d 
grees per hour until a temperature 
floor using hand shanks for the lighte1 department which contains eight pow 1000 degrees is reached. Then t! 
castings and sulky type ladles for the dered fuel-fired furnaces. The fu doors of the furnace are opened 
heavier ones. After the castings are naces are arranged in two groups of cool the pots and their contents 
shaken out and removed, the sand on four furnaces each, placed side by rapidly as possible. When the yp 
the floor is tempered and _ recondi- side. are cool enough to handle, they 
tioned with two sand separators and The castings are packed in rectan- dumped. 
blenders supplied by the Royer gular, iron pots, with or without pack Following the anneal, the castin 
Foundry & Machine Co., Wilkes Barre, ing material. Small, simple castings are forwarded to the soft iron cle 
Pa. which readily pack together without ing department where they 
Sprues, risers and shrink bobs are danger of warping usually are an- ground on two homemade, electric: 
knocked off the castings and thrown nealed without packing. The pots are ly-driven, double-stand grinders, a1 
into the long, rectangular steel scrap stacked about four-high and separa- one electrically-driven, double-sta 
boxes to be transported to the air tors are placed between the pots so grinder supplied by the U. S. Ele 
furnaces. The castings are put in that the weight of castings in the up- trical Tool Co., Cincinnati. A swil 
buckets and taken to the hard iron per pots is not supported entirely by grinder supplied by the Norton Ci 
cleaning room where they” are the castings in the bottom pot. Intri- Worcester, Mass. is used for grindin: 
tumbled in 15 barrels supplied by the cate and large castings usually are large, heavy castings. After grinding 
W. W. Sly Mfg. Co., Cleveland. Then placed in the pots with layers of inert the castings are cleaned eithe1 
they are transported to the annealing packing material to support the cast sandblast machines supplied by the 


the Metal Is Tapped into Sulky Ladles. Fig. 7—Cores Are Transported on Steel Racks 
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&8—Drag Plate for Velocipede Forks. 
Conver to Give the Proper Contour to the Mold 


igborn Corp., Hagerstown, Md. and 
the American Foundry Equipment 
Mishawaka, Ind., or in 10 tum- 
neg barrels. Since some of tha 
tings become warped during the 
nealing process, they are straight- 
ed either on five drop hammers or 
an oil press. Suitable dies are 
d in the machines to give’ the 
oper contour to the castings. 
res for the castings are made on 
bench and by machines supplied 
Wm. Demmler & Bros., Kewanee. 
and the Tabor Mfg. Co., Philadel- 
1. The larger cores are placed 
steel racks shown in Fig. 7, and 
ked in four gas-fired ovens sup- 
ed by the Swartwout oven division, 
‘oundry Equipment Co., Cleveland. 
ehter cores are baked in a 4-sec- 
on, drawer type oven supplied by 
e Whiting Corp., Harvey, Ill. All 
nd for the cores is stored and mixed 
the basement of the core room. Oil 
nd mixtures are used for all cores 
d the ratio of oil to sand is about 
to 60. 
Sand for the heavy cores is mixed 
a machine supplied by the Stand- 
Sand & Machine Co., Cleveland, 
d sand for the light cores is mixed 
a machine supplied by the Nation- 
Engineering Co., Chicago. A buck- 
elevator conveys the mixed sand 
mm the basement to the core room. 
addition to its foundry, the Man- 
ee Malleable Castings Co. maintains 
well equipped pattern shop which is 
cated above the core room. Equip- 
ent includes both woodworking and 
etalworking machines for the pro- 
ction of wood or metal patterns 
One of the interesting features of 


ny foundry is the methods of mold- 


ig which are used. White cast iron 
ust be poured at a much higher tem- 
rature than gray cast iron because 
ita indicates that gray cast iren will 

liquid at probably 230 degrees 
ihr. below 2420 degrees Fahr. where 
iite cast iron begins to set. There 
0 is a possibility that the fluidity 

white iron at 100 degrees above 

freezing temperature is consider- 
ly less than that of gray cast iron 
nder the same _ condition. While 
hite iron begins to freeze at a high- 

temperature than gray iron, it 
‘is a much longer freezing range. 


HE Founpry—October 1, 1930 


Fig. 9—Cope Plate for the Same. 


Therefore under equal conditions 
there is a tendency for white iron to 
contain more shrinks and porous 
areas due to the larger fluid contrac 
tion of the still liquid alloy. Conse- 
quently as the temperature of com 
plete freezing is approached, not 
enough liquid metal remains to fill 
the spaces between the previously 
formed solid skeleton. 

For that reason special precautions 
must be observed in making molds 
for malleable castings. The gates 
must be large to permit a rapid flow 
of metal to the mold cavity, risers o1 
feeders must be of sufficient capacity 
and properly located to supply liquid 
metal to the voids left in the solidify- 
ing casting, and in some cases chills 
must be provided to promote a uni 
form rate of cooling. Proper applica- 
tion of any or all of those features 
depends to a large extent upon the 


Fig. 10 
plates 

the Drag and 
Cope Sides of Pat- 


Match- 


Showing 


tern for Motor 

Frames. A_ Fin- 

ished Casting is 
Shown Above 


skill and acumen of those directing 
the foundry operations In some 
cases considerable time and effort is 





Respective Plates Are Concave and 
Surface 


devoted to the problem of producing 


sound castings from diflicult patterns. 

Figs. 3 and 4 show the cope and 
drag molds and pattern plates respec 
tively for 
flanges for one of the more expensive 
types of pleasure cars The molds 
are produced in snap flasks on two 
jolt-squeeze molding machines on ad 
joining floors. One machine produces 
copes and the other produces drags. 
As may be observed from the pattern 
for the cope in Fig. 3, the bottom por- 
tion of the casting is a flange with a 
greater metal thickness than the up 
per portion. The casting is compli 
cated further by the thin ribs spring- 
ing from the flange. Since under 
ordinary conditions the flange would 
solidify last, and the upper portion 
of the casting would tend to pull 
away from the slowly solidifying 
lower portion, means must be pro- 


producing torque’ tube 


vided to promote uniform cooling in 
all portions, and to supply proper 
The former is accomplished 


feeding. 
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through the use of two large circular 
chills that form the bottom face of 
the mold cavity. An ample supply 
of liquid metal to prevent shrinkage 
difficulties is assured by the _ four 
shrink bobs or blind risers as they 
sometimes are called. 

The mold cavities are filled from 
a central sprue. As may be seen on 
the drag pattern in Fig. 4, the end 
of the sprue looks like wing-nut. The 
circular portion of the sprue pattern 
forms a cavity for a small circular 
strainer core, and the two wing por- 
tions allow the metal to flow from the 
under side of the core up into the 
branch gates, shrink bobs, etc. which 
are formed in the cope. Gates to the 
mold cavities are cut into the circum- 
ferences of the flanges at two points 
as shown in Fig. 3. The cylindrical 
cores forming the hollow portion of 
the castings are shown on top of the 
cope mold at the left in Fig. 3. 


Hub Pattern Is Split 


One of the most interesting jobs 
that will be described in detail is the 
molding of hub castings for automo- 
bile busses and trucks. Those are 
made in the single and double flange 
types and weigh from 20 to 180 
pounds each. The particular one to 
be described is a single flange hub 
weighing 90 pounds. Five cores are 
used in its construction, and the split 
pattern, follow board, and cores are 
shown in Fig. 5. The mold is made 
in a three part flask and the pro 
cedure is as follows: The follow 
board is placed on the floor and the 
upper portion of the split pattern 
marked A in Fig. 5 is located on the 
board with the bosses up, that is to 
say in the position shown. Core B 
is set in the annular channel inside 
the bosses with the serrated portion 
down and core C is placed on the core 
print. The latter core acts as a seat 
for the central core G which is put 
in position later. After the flask is 
placed in position, a layer of sand is 
riddled on the pattern and tucked 
carefully. More sand is thrown on 
which is peined with the _ shovel 
handles. A third layer of sand is put 
into the flask and peined. One of the 
molders then steps up on the flask and 
walks the mold. The sand then is 
butt rammed all over and struck off. 
Some loose sand is scattered over the 
surface and the bottom board rubbed 
into place. 

The bottom board is clamped to the 
tollow board and flask, and the whole 
is rolled over. The clamps are _re- 
moved as is the follow board and two 
small nails are pushed into the sand 
just inside that portion forming the 
end of the sprue. The lower portion 
of the split pattern designated D in 
Fig. 5 which now becomes the upper 
part is set on the pattern in the drag. 
The cheek flask is placed in position, 
and the ram-up core EF which forms 
the lower end of the riser is located 
in its proper position. The sprue 
plugs are inserted and the wooden 
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plug F which forms the upper exten- 
sion of the riser is set on top of the 
ram-up core £. A layer of riddled 
sand is thrown into the flask and a 
few gaggers are arranged to hold the 
sand in position. The sand then is 
tucked in and peined lightly. 

More riddled sand is thrown in and 
tucked carefully around the upper 
part of the pattern. The backing sand 
is shoveled in a little higher than 
the edge of the flask and walked. The 
sand surface is butt rammed and 
struck off with the shovel. The mold- 
ers slick the sand carefully around 
the portion of the pattern which 
reaches to the surface and around 
the sprue plugs which extend above, 
The cope flask containing two longi- 
tudinal bars is placed in position and 
the sand surface is sprinkled with 
parting. A short extension plug is 
set on the riser plug in the cheek, and 
a layer of riddled sand shoveled in. 
The sand is tucked along the bars 
and then peined with the shovel 
handles. Backing sand is shoveled 
in, walked, butt rammed and struck 
off. 

The sprue plugs are rapped, _re- 
moved and the sand finished around 
the opening. The extension riser 
plug is removed and the opening fin- 
ished. Then the central portion of 
the mold is vented thoroughly with a 
stiff wire. The cope is lifted off, 
stood on its side and examined. Any 
loose sand is blown out with the bel- 
lows. The swab is run around the 
pattern and riser plug in the cheek 
which are rapped and removed. The 
cheek is lifted off to one side and 
lightly slicked. The lower portion of 
the pattern in the drag is rapped and 
removed. The sand is lightly slicked 
and the loose sand blown out with the 
bellows. 


Use Strainer Cores 


Small circular strainer or skim 
cores are placed in the depressions 
formed by the pattern near the end 
of the sprue, similar to that described 
previously. The central core @ is set 
in position and the cheek is replaced. 
The cover core H then is set in the 
upper opening in the cheek, and the 
cope is placed in position. After 
clamping, the mold is ready to be 
poured. 

Another interesting job is that 
turned out from the patterns shown 
in Figs. 8 and 9 which are the drag 
and cope plates respectively for pro- 
ducing malleable cast iron forks for 
children’s velocipedes. Due to the 
fact that the forks have a curved por 
tion near the lower end, they cannot 
be mounted on a flat plate. Conse- 
quently, the plates are raised in the 
case of the cope pattern and depressed 
in the case of the drag pattern. In 
other words the surface of the drag 
is convex while the surface of the 
cope is concave. A strainer core is 
used in the sprue as may be divined 
from the appearance of the print of 
the sprue on the drag plate which is 


shown in the illustration, Fig. 

Each pattern is gated at two poi! 
as depicted in Fig. 9. One gate li 
along the side of the core’ whi 
makes the opening through the he 
of the fork. The other gate is locat: 
at approximately two-thirds of tle 
distance from the lower end of tie 
fork. The latter gate insures a flow 
of metal to one tine of the fork whi'e 
the gate cut at the end feeds met:! 
to both tines. Shrink bobs placed at 
the heads of the forks provide ad 
tional metal for the heavier secti: 
at that point. 

Fig. 10 shows the drag and cope 
sides respectively of two matchplates 
for producing two different sizes of 
motor frames for synchronous m 
tors. While the plates are not the 
same size, the method of gating, etc., 
is the same in both cases. The fin- 
ished casting is shown above the 
plates. When the matchplates first 
were put into production, the feet of 
the frames were solid chunks of iron 
and due to the heavy section, it was 
quite a problem to obtain proper feed 
ing at those points. Therefore, heavy 
shrink bobs were located as near as 
possible to the feet to supply fluid 
metal for the liquid contraction tak- 
ing place during the cooling process 
Later, the metal thickness of the feet 
was made more uniform with the re 
mainder of the casting by the use of 
small cores which are shown at th: 
bottom of Fig. 10. 


Founders NameSpeakers 

The program for the third annual 
convention of the Gray Iron institute 
which will be held in Cleveland, Oct 
8, contains a number of interesting ad 
dresses. Dr. Zay Jeffries, consultant 
for the Aluminum Co. of America, 
Pittsburgh, National Tube Co., Pitts 
burgh, and the General Electric Co., 
Schenectady, N. Y., will speak on 
“How Research Is Benefiting Indus- 
try”; John S. King, King & Wiley 
Inc., Cleveland, will discuss “Modern 
Day Merchandizing”; Phillip P. Gott, 
assistant manager, trade association 
department, chamber of commerce of 
the United States will talk on “The 
Consumer and Producer Profit 
Through the Trade Association”; 
A. CC. Denison, president, Fulton 
Foundry & Machine Co., Cleveland, 
will lead the discussion on “Reasons 
Why the Standard Cost System 
Should Be Used”; and Dan M. Avey, 
editor, THe Founpry, will summarize 
the convention activities. A national 
ly prominent speaker will address the 
convention following the annual ban- 
quet. 


Proposed standards for 25 and 800 
pound, cast iron, pipe flanges and 
flanged fittings have been approved 
by the sectional committee and are 
being considered by the sponsors pre- 
paratory to being submitted to the 
American Standards association for 
final approval. 
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Lhe 
te 
fin- UCCESSFUL foundry operation and failing daylight. Some found- small opening. However, this does 
he is dependent upon many fac- ries due to the construction of the not correct the position for vision as 
rst tors, one of which is adequate building require artificial light prac- the eye under these conditions does 
of ind properly applied artificial illumi- tically the entire day. Therefore, it not receive an accurate picture of 
ol nation. Many investigations and is apparent that successful foundry the work. This defect may be cor- 
ras tests have shown that artificial light- operation and good artificial illumi rected by using proper size reflectors 
7 ing may be a means to the promotion nation go hand in hand. The ques deep enough to shield the lamp fila- 
vy of safety, increased production, re- tion naturally arises as to what con ment. 
‘ juced spoilage, better sanitation and stitutes good artificial illumination. Insufficient illumination is_ prob- 
lid higher morale among the employes. In general, the lighting installation ably the most prevalent defect found 
ik- \rtificial lighting is necessary re- that does not contain such defects as in foundry lighting installations. 
35 gardless of whether the work in the glare, insufficient illumination, non Even with perfect eyesight a high in- 
et foundry is carried on at night or uniformity, shadows and gloom is tensity of illumination enables one to 
e luring the day time. For’ night considered as good practice see more quickly and accurately, but 
of k, the need for artificial lighting Glare is the blinding effect pro- not all workers have perfect eyesight. 
obvious. Daytime operations are duced when one looks at a bare lamp A large majority are troubled in some 
dependent upon artificial light on an or any other bright light source. To degree with defective vision. Tests 
verage of approximately 2 hours in shut out the excessive light, the pupil have proved that these workers re 
every working day, due to cloudiness of the eye closes to an extremely quire considerably more light to give 
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e 9. 1—Foundry Illuminated by 300 Watt Lamps in Deep Bowl Porcelain Enameled Reflectors; Spacing Between Re- 
r ctors 30 Inches; Height 25 Feet. Localized Lighting Over Molding Benches One 40 Watt Lamp in Deep Bow! Reflector 
1l Feet Above the Floor 
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Fig. 2—Standard Dome Reflector 
the quickness of perception enjoyed 
by perfect eyes. This condition in 
almost all cases can be corrected or 
improved through the use of higher 
wattage lamps and often in conjunc- 
tion with a carefully considered ar- 
rangement of fixtures The recom- 
mended intensities for foundry  op- 
erations are as follows: 
Foot-Candles 
Good Mini 

Character of work Practice mum 
Charging floor, tumbling, 

cleaning, pouring, 

shaking out 
Rough molding, 

making 
Fine molding, core 

making 

Nonuniformity of illumination is 
due largely to irregular spacing of the 
lighting units or to wide spacing with 
low mounting heights. In designing 
lighting installations there is a defi- 
nite relationship between the mount- 
ing height or distance from the floor 
to the reflector and the distance be- 
tween the reflectors. In the case of 
foundry installations, the spacing of 
the units should not’ exceed _five- 
thirds of the mounting height. In 
other words, where the units. are 
mounted nine feet above the floor the 
spacing should not exceed fifteen feet 
to obtain uniform illumination. 


Avoid Shadows 


Troublesome shadows are caused 
usually by the use of small intense 
light sources or light coming from a 
single direction. This condition may 
be avoided by locating properly the 
reflecting equipment. Gloom is due 
mainly to a combination of too 
little illumination, nonuniformity and 
shadows. It has a depressing effect 
upon the spirit of the workmen, tend- 
ing to make them careless. 

The methods of applying artificial 
illumination may be divided into 
three classes, according to the man- 
ner in which the lighting fixtures 
are located: general overhead light- 
ing, localized general lighting and 1lo- 
cal lighting. 

General overhead lighting consists 
of mounting the lighting equipment 
in a symmetrical arrangement over 
the entire working area. This meth- 
od is applicable to most foundries 
and is the most economical system 
because relatively few outlets are re- 
quired and the more highly efficient, 
larger size lamps can be used. 
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The localized general lighting con- 
sists of locating some of the lighting 
fixtures near work benches or ma- 
chines where a higher intensity of 
light is required than that obtained 
from the overhead system. It is 
used in conjunction with the over- 
head or general lighting system. This 
system would be found useful in 
those foundries where fine bench 
molding is being performed. 

Local lighting is used only where 
a high intensity over a small area is 
required. It finds little application 
in foundry lighting except where it 
is necessary to have light inside of 
a large mold. In this system of light- 
ing cure must be used to see that the 
light sources are shielded properly 
from the eyes of the workmen, or they 
become a serious source of glare. It 
should always be used in conjunction 
with a general overhead system 
Wherever one of the other forms of 
lighting is applicable it should be 
used in preference to the local light- 
ing. 

The selection of suitable reflecting 
equipment is of the utmost impor- 
tance in foundry lighting installa- 
tions. The reflector is used to shield 
a bright light source from the eyes 
of the workman, and to increase the 
efficiency of the lighting installation 
by redirecting down onto the work- 
ing plane the light which would 
otherwise be lost on the ceiling. 


Needs Are Met 


The essential requisites of a re- 
flector for this class of service should 
be permanence, durability, efficiency 
and ease of maintenance. For this 
reason the metal reflectors having 
porcelain enameled or chromium 
plate for the reflecting surface are 
used most widely. Reflectors of these 
materials are made in a variety of 
shapes to meet various demands of 
light distribution. For general and 
localized general lighting, a dome as 
illustrated in Fig. 2 commonly is 
used. That type reflector has a de- 
sirable distribution of light over 
horizontal surfaces and is so designed 
that direct glare practically is elim- 
inated. It is efficient and _ easily 
cleaned. For high mounting, such as, 
40 feet or more, a reflector with a 
more concentrated distribution is de- 
sirable. For this purpose the deep 
bowl, high bay mounting reflectors, 
as illustrated in Fig. 3, made either 
of chromium plated metal or _ pris- 
matic glass, are available. Angle re- 
flectors are used where high illumi- 
nation of vertical surfaces is required 
or where lighting units must be 
mounted along the walls, especially 
under the crane runways. 

In many otherwise good foundry 
lighting installations too little atten- 
tion is given to the capacity of cir- 
cuits and the allowance for voltage 
drop. Wiring should be designed for 
not only the present wattage require- 
ments but also should, in addition, 
have sufficient capacity for future in- 


creases of at least 50 per cent in t 
wattage used for lighting. Inten 
ties which were considered adequ: 
5 years ago are now obsolete. It 
safe to assume that, within anot! 
five years, as the public becomes f 
ther educated to the marked ope: 
ing economies which may be affect 
by high intensity illumination, pr 
ent day intensities will have been kk 
far behind. In designing lighti 
circuits the size of the wire shou 
be based upon the maximum capac 
of the circuits and should be su 
that when all lamps are lighted, t 
voltage drop will be a minimum c 
sistent with good practice. A sock 
voltage 5 per cent below the labels 
lamp voltage results in a 16 per ce 
decrease in light output, while ope: 
tion of a lamp 8 per cent below 
rated voltage causes a 25 per cent 
duction in light output. From tl 
will be seen the advantage of havi! 
the lamp and the socket voltage 
agreement. 


Advantages Are Listed 


The advantages of 115 volt over 2 
volt service for lighting are: Tx 
creased lamp cost, higher light ou 
put, better performance, larger nu! 
ber of standard types available, eas: 
of obtaining replacements and lowe 
cost of panel boards. 

Lamps for 115 volt service cost a) 
proximately 20 per cent less than the 
same wattage lamps for 230 volt 
service, whereas the light output of 
the 115 volt lamp is 23 per cent hig! 
er than the 230 volt lamp of the sam 
wattage. The performance of the 11 
volt lamps is better since the diam 
eter of the filament of a lamp of 
given wattage in the 115 volt class 
is approximately twice that of the 
same size lamp in the 230 volt class 
Therefore, the filament of the forme 
lamp is more rugged and less likely 
to be broken. 

The illumination obtained from 
new lighting installation is 25 to 

(Concluded on Page 89) 


Fig. 3—Prismatic Reflector for Hig! 


Mounting 
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GRAY c¥RON 


Possesses 


U,tuable Engineering 


Part IX 


MPACT resistance of gray iron 
means its resistance to suddenly 
applied loading as under a shock 
blow, as distinguished from resist- 
ce to slowly applied stress as used 
the tensile strength determination. 
rher impact strength implies tough- 
ess aS opposed to brittleness. 

Fatigue strength of gray iron is that 
ess value under an infinite cycle of 
dings and unloadings, that is repe- 
ons of stress, can be sustained 
thout failure. The limiting fatigue 
ength for a given type of stress 
e often is known as the enduranc 
t. In the usual form of fatigue 
endurance tests known as rotating 
m tests, the specimen is subjected 


ilternating transverse stresses, the 
ers thus being under alternate ten- 
and compression, rather than un- 
cycles of repetition of tensile stress 
release of load. In simple terms 
endurance limit is that limiting 
le of stress up to which the mate- 
can withstand vibration for an in- 
te, or at least an indefinite period. 


Shocks Occur in Use 


engineering service resistance to 
ck and vibration certainly is as 
ortant as resistance to dead load. 
a matter of fact dead loads, and 
wly applied loads are the exception 
her than the rule. Nearly all types 
rears are subjected to shocks. Pipe 
es and valves have to stand water 
mmer and pressure surges. Lugs 
automotive cylinder blocks have to 
ist a great deal of vibration, and 
on. So gray iron must possess re- 
tance to shock and vibration as well 
sufficient static strength. 
When gray iron is hit hard enough, 
breaks without bending. It is not 
bject to marked deformation. There- 
e, it would be easy to conclude from 
perficial consideration that its re- 
tance to shock and vibration is neg- 
ible and its applications limited. Yet 
vealth of everyday experience shows 
it this is not the case. Cannons 
ide from gray iron withstood the 
vere shocks of repeated firing, and 
tomobile pistons resist the impact 
m repeated detonations without 
eaking. 
While recently considerable has 
en found out about the fatigue re- 
tance of gray iron, relatively little 
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is known about its impact resistance. 
As a rule higher strength irons posses; 
greater impact resistance, althoug) 
their ductility as measured in tension, 
or their deflection as measured in 
transverse testing generally is lower 
than that of weaker irons. That is 
shown by the following examples: 
Iron No. 1, cast into a 1l-inch diameter 
bar had a_ tensile strength of 21,744 
pounds per square inch, whereas Iron 





Results Favorable 


N ENGINEERING service 

gray iron castings usually are 
subjected to shock and vibration. 
While many conclude from su- 
perficial considerations that 
gray iron has negligible resist- 
ance to shock and_ vibration, 
every day experience refutes 
such statements. Investigations 
on fatigue resistance show that 
gray iron compares favorably 
with more ductile materials as is 
explained in this article, which 
is the ninth of a series. The 
eighth article appeared in the 
Sept. 1 issue. 











No. 2 had a tensile of 34,575 pounds 
per square inch. On a drop test with 
supports 5 inches apart and a 20- 
pound weight, starting both specimens 
at the same point and advancing the 
height drop in equal increments, No 
1 broke on the 6-inch drop whereas 
No. 2 broke at 74% inches. The energy 
indicated in the final drops is propor- 
tional to the square of the heights 
since F — MA, and A is proportional 
to %gh2. Thus the proportionality of 
No. 1 to No. 2 is as 1 to 1.56. The 
tensiles are 21,744 to 34,575 or 1 to 
158, which happens to be nearly the 
same ratio. 

In the common drop test the sample 
is supported on knife edges in a man- 
ner similar to that employed in the 
transverse test. The knife edges us- 
ually are from 4 to 7 inches apart. A 
weight with a central knife edge is 
dropped upon the specimen so that 
the knife edge hits centrally between 
the two supports and parallel to them. 
The weight is dropped from a certain 
height above the specimen, and is 
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dropped repeatedly from increasing 
height until the specimen breaks. 
There is no standard method of con 
ducting this test, nor a satisfactory 
method of expressing the results in 
intelligible units. It is not surprising 
then that no conclusive or comparable 
results have been obtained from this 
test. 

Manufacturers of chilled car wheels 
have a standard drop test which is 
described in Specification A46-24 of 
the American Society for Testing Ma 
terials. In this test the wheel is sup 
ported at three points and a cylindri 
cal weight dropped flat face down upon 
the hub of the wheel 


Testing Machines Are Used 


The Izod and Charpy impact test- 
ing machines are widely used for test- 
ing various metals, particularly steel. 
These machines consist essentially of 
a pendulum swinging from a known 
height. At the bottom of the swing 
the pendulum strikes the test piece 
which is securely clamped in the anvil 
of the machine. The test piece us- 
ually is notched to insure fracture 
in ductile materials. The resistance 
offered by the specimen to the swing 
of the pendulum reduces the momen- 
tum of the latter. The energy ab- 
sorbed in this manner is measured by 
suitable devices. 

In addition to the machines men- 
tioned a number of other devices 
have been employed from time to time 
in the testing of impact value of gray 
iron. None of the machines have been 
accepted as suitable by testing engi- 
neers and published tests are too 
meager and inconsistent to merit ex- 
tended exposition at this time. Lead- 
ing testing societies are giving these 
matters serious consideration and 
there is good reason to hope that there 
will be much enlightenment within the 
next few years 

With present knowledge of the struc- 
tural features of gray iron, our knowl- 
edge of the behavior of other materials 
under impact tests, and engineering 
experience with gray irons, it seems 
possible to indicate qualitatively the 
probable behavior of various types. 

The major reason that the impact 
value of gray iron is low is the pres- 
ence of weak graphite flakes. These 
flakes possess little tenacity and af- 
ford easy paths for rupture, as ex- 
plained previously in the discussion on 
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Fig. 60 


Sketch Showing the Principal Parts of the Rotating Beam Testing 


Machine and the Position of the Specimen 


microstructure. The more nearly con- 
tinuous these areas of weakness are 
along the planes of stress, the less 
amount of metallic matrix intervening 
to resist stresses. In a weak, open- 
grained iron the flakes are many, 
large, and close together. Therefore 
such metal is weak and brittle. When 
gray iron is highest in total carbon 
it has more graphite, providing the 
combined carbon is held constant. 
Therefore, other factors equal, lower 
total carbon usually indicates higher 
shock resistance properties. 


Graphite Influence Modified 


While the amount, distribution, and 
size of graphite flakes has an im 
portant influence on the impact resist- 
ance of gray iron, this influence is 
modified, often materially so, by the 
nature of the metallic matrix which 
is composed of pearlite, ferrite and 
steadite. Steadite, the phosphorus rich 
component, is extremely brittle. When 
present in sufficient amount it forms 
nearly continuous networks in the 
metal. As a result the general rule 
is that high phosphorus irons are 
markedly brittle and have little impact 
resistance. While there are excep- 
tions, most gray iron castings used for 
more severe services have low phos- 
phorus contents usually from 0.20 to 
0.40 per cent. Practically all the high 
test irons made today are in the 
lower phosphorus range. 

Ferrite, structurally pure iron, is 
quite ductile. However, the ferrite in 
gray iron contains substantial amounts 
of silicon and other elements in solid 
solution, hence is less ductile than the 
forms of ferrite found in low carbon 
steels. In addition, in a gray iron 
of given carbon content, increase in 
ferrite (at the expense of pearlite) in 
dicates a greater amount of free or 
graphitic carbon. 

Pearlite is not nearly as ductile as 
ferrite, but as just explained, decom- 
position of pearlite to ferrite and 
graphite increases the amounts of the 
embrittling component graphite as 
well as of the more ductile component 
ferrite. The net effect cannot be pre- 
aicted with any degree of accuracy. 
It is to be hoped that much needed 
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research will indicate the net effects 
which probably will vary greatly in 
various cases and over various ranges. 

Impact resistance represents energy 
In the pendulum type im- 
impact 


absorbed. 
pact test, for example, the 
value is computed from the potential 
energy of the swinging pendulum 
minus the actual energy measured 
after rupture has been effected. A 
body is said to possess energy when 
it can do work. Since action and re- 
action are equal and opposite, the 
energy absorbed by the test piece 
equals that expended by the pendulum. 
Therefore, the test piece must do work 
The work done can be measured by 
the force or stress (F') multiplied by 
the distance (S) through which the 
force moves. That is to say work — FS 
Energy is expressed in the same units 
as work. 

In a tensile test, for example, an in- 
creased stress causes an _ increased 
stretch or strain or elongation. The 


work done, FS, is the product of t 
stress and strain. Referring to t 
stress-strain diagram, it is read 
apparent that the area under the cu: 
represents work, the summation 

products of stress and strain for t 
series of loadings. Thus in both i 
pact test and tensile test, the te 
piece does work in resisting and bei 
deflected by stresses appiied, wheth 
these be under kinetic conditions, 

in impact tests, or (relatively) sta 
as in the tensile test. 

Since both conditions repress 
work done on and by similar te 
pieces (for a given iron), it is lo 
cal to expect similar work capaciti« 
As a matter of fact careful expe 
ments on certain materials, parti: 
larly on steel, show that impact and 
tensile resistances are quite similar 
when translated into work units. How- 
ever the work capacity values as 
measured in impact were found to 
higher than those measured in the 
more static form of test. An explan 
tion advanced is that in the impact 
test the total energy is partially d 
sipated due to vibrations set up in the 
testing machine, momentary deflection 
of the anvil, etc. 


Resistance Is Equal 


An interesting conclusion whi 
may be derived is that the impact 
value of cast iron is proportional 
the work under the stress-strain dis 
gram. Experience shows this to be 
the case. Even the hammer test re 
veals the greater impact or shock re 
sistance of the high test iron, and the 
area under the stress-strain curve ob 
viously is greater than for the weak« 
and more brittle metal as may be seen 
by referring to Sections IV and V 
Another interesting thing is revealed, 
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Fig. 61—Varying Endurance Limits of Cast Iron with Varying Range of Stres 
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, that the fallacy of assuming greater 
cuctility alone is a necessary impli- 
cation of greater impact resistance. 
The ultimate ductility of high test 
iron often is less, yet the summation 

products of stress and strain (or 
ictility per stress) is greater. 

From this it would appear that 
ven the simple transverse test can be 
utilized to indicate approximate im- 
ict resistance. The product of break- 
ig load and ultimate deflection gives 
relative approximation of the area 
under the curve. Experience indicates 
iat this too is a pretty fair indicator, 
it of course not an accurate one, 
nee the stress-strain diagram under 
ansverse loading is a curve, not a 
ne. The embrittling effect of phos- 
phorus is well shown by the transverse 
test; higher phosphorus usually slight- 
ly lowering the strength and diminish- 
ing the deflection at ultimate load for 
given silicon and carbon content. 


Lowered 


For higher impact resistance lower- 
ing the carbon and phosphorus are 
advantageous. The net effects of 
changing the relative amounts of pearl- 
ite and ferrite must be established 
clearly through research. The rela- 
tion of impact resistance to the area 
under the stress-strain tensile test and 
transverse test diagrams probably will 
afford a method of evaluating impact 
resistance from tensile or transverse 


tests. 


~ P= 


Carbon and Phosphorus 


While some of the earliest work on 
effect of repeated stresses on cast iron 
was done in England about 1869, the 
first really systematic investigations 
on which many of our present day 
testing methods are based, namely the 
work of Wohler, neglect the fatigue 
testing of cast iron. Apparently the 
only significant work done on fatigue 
testing of cast iron has been done by 
Moore, Kommers, and Lyon. Their 
work is confined to examination of 14 
specimens, four tested by Moore and 
Lyon, and ten by Kommers. Recently 
at the meeting of the American So- 
ciety for Testing Materials held in 
June, 1930, Kommers presented a 
paper on “The Effect of Understress- 
ng on Cast Iron and Open-hearth 
Iron.” 

Testing machines for making fatigue 
ests may be classified according to 
the type of stress produced as fol- 
Ows: 

(1) Cycles of axial stress, (a) alter- 
ate tension and compression, (b) 
lternate tension to zero stress, (c) 
lternate compression to zero stress; 
2) cycles of flexure employing the 
o-called rotating beam test machine 
llustrated in Fig. 60. This is the 
ype apparatus employed by Moore, 
-yon and Kommers, and (3) cycles of 
orsion or alternate twisting stresses. 

Deterioration in fatigue is progres- 
ive in nature, much more gradual 
han failure in tension of a ductile ma- 

ial. Under a sufficiently large num- 
er of restressings, incipient frac- 
ires are started in small flaws, since 
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the latter allow increased localized 
stress intensity, the start of cracks, 
and the gradual progress of fracture 
from these points. In ductile mate- 
rials fracture in tension tests is pre- 
ceded by preceptible flow, elongation, 
and reduction of cross sectional area. 
In these same materials fatigue fail- 
ure may be sudden as the repetitions 
of stress produce a condition of af- 
fairs that causes sudden brittle-acting 
failure, with no stretch or elongation 
to give warning of impending fracture, 
excepting possible visible cracks. 
Griffith believes that the weakness of 
ordinary solids is due to discontinui- 
ties and flaws whose ruling dimensions 
are large when compared with atomic 
distances. It is well known that the 
calculated absolute atomic cohesions of 
metals are of an order of magnitude 
far greater than the apparent cohe- 
sions in test pieces. Yet investigators 
have shown by high power microscopy 
that these flaws (if they exist) are 
not detected with the best lenses. 
Moreover the strength of micro 
scopically sound metal is found to be 
uniform and reliable. Yet a piece of 
gray iron is full of discontinuities 
(the graphite flakes). It is brittle, 
and its internal structure is popularly 
conceived as inadjustable. Can we 
then expect any real stress resistance, 
either on long time static tests or on 
alternating stress (fatigue) tests 
where the cycles run 10,000,000 or 
more reversals of stress. Experience 
answers the first question. Fatique 
tests indicate the answer to the latter. 


Results Are Favorable 


Summarized briefly, fatigue tests 
show: 

(1) That the endurance limit of 
gray iron is about half the ultimate 
tensile strength when the test piece is 
protected from external vibrations. 
This compares favorably with the ratio 
of wrought steels (usually given as 
half the ultimate tensile strength) and 
of cast steel (given as 0.40 x the ulti- 
mate tensile strength.) A corollary is 
that gray iron is a reliable engineering 
material if proper grades are chosen, 
design is logical and workmanship 
good. 

(2) The values for endurance limit 
are not reduced greatly up to tem 
peratures of 800 degrees Fahr. above 
which fears of growth phenomena in- 
sure that few engineers are going to 
try to employ gray iron extensively. 
Above 1250 degrees Fahr. the endur- 
ance limit is as high as the tensile 
strength under prolonged steady load. 


(3) Tests on range of stress indi- 
cate that endurance limit from stresses 
from zero to a maximum tension are 
about one and one-half times the limit 
for completely reversed flexural stress, 
that is alternate tension and com- 
pression in the flexed rotating beam. 
Kommers shows this in an ingenious 
chart shown in Fig. 61. In the Pro- 
ceedings of the American Society for 
Testing Materials, 1929, he states: 
“Fig. 61 shows the results obtained 








when fatigue tests were made using 
various combinations of tension and 
compression in the cycle of applied 
stress. When the unit stress was en- 
tirely compressive from zero to a 
maximum (r — 0), the endurance 
range was 65,000 pounds per square 
inch representing the endurance limit 
in compression. When a small amount 
of tension was introduced into the 
cycle the endurance range was re- 
duced at once. For example, at 6400 
pounds per square inch tensile stress 
in the cycle the endurance range be- 
comes 38,400 pounds per square inch. 
For completely reversed stress, that is 
tensile stress equal to compressive 
stress (r 1), the endurance range 
is reduced to 21,000 pounds per square 
inch, the endurance limit being 10,500 
pounds per square inch. Finally, 
when the unit stress was entirely ten- 
sile from zero to a maximum (r — 0), 
the endurance range was smallest of 
all, being only 15,500 pounds per 
square inch, corresponding to the en 
durance limit in tension. 


Failure Is Produced 


“The endurance range, therefore, in 
these tests varied from 65,000 pounds 
per square inch when the stress was 
entirely compressive, to 15,500 pounds 
per square inch when the stress was 
entirely tensile. It is evident that for 
cast iron, tensile stress is especially 
effective in producing fatigue failure.” 

(4) The effects of stress raisers 
(such as holes and grooves) on en- 
durance limit of gray iron are rela- 
tively less important than similar ac- 
cidental or induced imperfections on 
heat-treated steels. 

(5) An interesting comment by the 
investigators, is stated by Kommers as 
follows “—so long as these (internal) 
deformations do not exceed a certain 
amount the material can adjust itself 
to the deformations, and after a suifi- 
cient number of cycles of stress the 
permanent deformations cease to in- 
crease. The material then will be per- 
fectly elastic within the range of the 
applied stress.” This substantiates 
similar conclusions drawn on the elas 
tic nature of gray iron under tensile 
stresses as mentioned in Section V 
on the elastic properties of gray iron. 

Moore and Lyon found it possible 
to increase the endurance limit by 
oft repeated stresses below the normal 
endurance limit. Later investigations 
by Kommers, Proceedings of the 
American Society for Testing Mate- 
rials, 1930, show that by understress- 
ing cast iron at a stress just under 
the ordinary endurance limit, a new 
endurance limit higher than before 
will be established. The new endur- 
ance limit shows a maximum of 31 
per cent above the ordinary limit. 
Understressing was applied for 15,000,- 
000 cycles or over. Kommers also 


found that the effects of notches as 
stress raisers in gray cast iron were 
negligible whereas in the case of duc- 
tile metals, the 
serious. 


notch effect was 
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Fig. 1—Metal Melted in the Large Furnaces is Held in the Holding Pots Until Poured in the Permanent Molds 


luminum Kitchenware Is Cast 


in Permanent Molds 
By J. B. Nealey 


RESENT day practice in pro inches running up as high as 10 an elongation of from 2 to 

ducing castings from aluminum per cent. If heat treated the tensiles cent. Another contains 95 per ce 

and aluminum alloys is divided run between 24,000 and 55,000 aluminum, and 5 per cent silico 
into three principal methods, known pounds per square inch with a resulting tensile of about 24 
as sand casting, permanent mold and One of the most commonly used al 000 pounds per square inch, a yie 
die casting. When large numbers of loys contains 92 per cent aluminum point of 17,000-18,000 pounds pe 
identical parts are wanted which re and §& per cent copper and, when square inch and an elongation of 
quire definite physical characteris poured, develops a tensile strength { to 5 per cent. Still another, and 
tics, a smooth finish and a high co of 18,000 to 20,000 pounds per one of the toughest, consists of a! 
efficient of heat conductivity, either square inch, a yield point of around aluminum base with nickel, mag 
permanent mold or die casting 16,000 pounds per square inch and nesium or manganese. Castings mad 
processes often are used. With the from these, when heat treated, di 
permanent mold method of casting, velop tensile strengths rangins 
alloys of copper brass, ete., which ’ ¥ from 35,000 to 40,000 pounds pe! 
melt in the neighborhood of 2000 de ) square inch. By slightly varying 
grees Fahr. may be used. the small percentages of alloyin: 

The Monarch Aluminum Ware Co., ¢ metals, a wide range in physica! 
Detroit, produces a general line of ‘ characteristics can be obtained. 
aluminum and other alloy castings in , The molds are semisteel casting 
the form of household cooking uten . ; made in two or more parts, whic! 
sils, and parts for motors, automo . when held together, form the shap¢ 
biles, airplanes, washing machines, of the casting to be made. Thes« 
toasters, irons, waffle irons, ete. The = i parts are held in a mechanical dé 
permanent mold method is employed ‘ vice within a frame which operate 
most extensively in this plant, al- , ' through cams, link motions, rack and 
though sand casting is used when . pinions, ete., to force and clamp thet 
more economical. together during pouring and pul 
Castings with almost any combina ~ , then apart to allow the casting t 

tion of physical properties are made drop out. The latter motion includes 
at this plant from alloys used, most- : drawing the cores. When a new jo 
ly aluminum. For example, alumi . is introduced a whole new machin: 
num with small percentages of cop- is built for it. These machines ar 
per, silicon, iron, magnesium, or tin, hand operated. 
produces castings with tensile Alloys are melted in regular melt 
strengths varying from 18,000 to ing furnaces. The molten metal i 
30,000 pounds per square inch and Fig. 2—Larage Revolving Type Furnace transferred to holding furnaces 0! 


» 


with elongation percentages in 2 Used in Melting crucibles and is poured from thes¢ 
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nto the molds with hand ladles. 
ras is the fuel employed in melting 
he alloys. As the pouring tempera- 
ure of the metal increases the rate 
f freezing becomes slower and the 
rystal or grain size becomes larger. 
‘his causes a progressive decline in 
he physical characteristics of the re- 
ulting casting. If the temperature 

too high, burning takes place. 
fence, pouring temperatures are 
arrowed down to the lower limit 
f the melting range which calls for 
lose temperature control. 

Several types of meiting furnaces 
re used in this plant, the most com- 
ion being a cylindrical oscillating 
vpe consisting of a steel retort that 

lined with refractory material, 
vhich is set in a suitable frame. The 
irnace chamber or retort is made 


of steel plate with cast iron heads 


nd a cast-steel collar around the 
ouring opening. A refractory lined, 


cast-iron door, with a vent hole, 
clamps tightly down on the steel 


ollar when the furnace is in op- 


eration. This retort rests on cast 


on stands bolted to a heavy bed 
late, and revolves on steel rollers 
y a worm and gear, motor operated. 


Retort Is Split 


The retort is split longitudinally, 
inged at the back and held to- 
ether with bolts so that it can be 
elined with the greatest ease. It 
heated directly with a gas burner 
ring into it through one end. The 
elting speed is increased by rotat- 
g the furnace through 180 degrees 

nearly to the pouring point, as 
oon as it is lighted up, allowing it 
» remain in this position for 15 


Fig. 4—Semisteel 
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Fig. 3 Each Furnace Velts 300 
Pounds of Metal 


minutes and then rotating it to the 
opposite side a similar amount and 
for a similar period. This oscillating 
motion is continued until the metal 
is ready. Each of these furnaces 
are of 2000 pounds capacity. 

The holding furnaces consist of 
upright steel shells, brick lined, in 
which crucibles are held. The firing 
system consists of a single gas burn- 
er, located at the bottom, the flame 
impinging on the _ crucible’ tan- 
gentially. The metal in these cruci 
bles, which are of 400 pounds ca 
pacity each, is maintained at the cor 
rect pouring temperature by thermo 
couples and automatic temperature 
controls. 

Some of the castings produced i! 


this plan. are annealed, others are 
heat treated but all pass through the 


machine shops where are located bat 
teries of band saws for gates and 


Molds Are Mounted on a Special 








risers, grinders, etc. and rows of 
lathes, drill presses, tapping ma- 
chines, polishers, buffers, etc. Final 
cleaning is accomplished in a wash 
ing machine consisting of a _ rec- 
tangular steel shell equipped with a 
traveling conveyor of steel mesh. A 
series of nozzles through which hot 
washing solutions§ ars forced in 
needle sprays are located in the first 
part of this machine while a row of 
gas burners transform the latter por 
tion into a drying oven. 


Physical Properties Increase 


Gas fired furnaces also are used 
for annealing and heat treating. For 
removing casting strains the parts are 
heated in an oven to 280 degrees 
Fahr. and allowed to cool slowly with 
the oven. The heat treatment of 
these castings consists of. heating to 
the required temperatures and 
quenching in boiling water, cold wa 
ter or oil and aging in air The 
temperatures used vary from 920 to 
980 degrees Fahr., according to the 
chemical analysis of the metal in- 
cluded in the casting 

When quenched the material is 
almost as soft as when in the an 
nealed state but increases in hard- 
ness and strength (tensile and yield 
point) when allowed to stand at 
room temperature. While this aging 
action is rapid at first it slows down 
gradually, being completed in from 
4 to 10 days. There is little or no 
loss in elongation but there is a 
decided decrease in plasticity Some 
alloys require a second heating and 
quenching to get the maximum ef 
fects while others age spontaneously 

(Concluded on Page 89) 


Type of Machine 








Standardized Cost Systems 
Must Be Applied Uniform 


By A. C. Denison 


GOOD cost system will be of 

the greatest value when the 

method for using cost figures 
will be applied in wu uniform manner 
by competing foundrymen. This fact 
can easily be substantiated, for ex- 
ample, by considering a few ways of 
arriving at the value of the cleaning 
department costs. 

Among these various ways of pro- 
rating cleaning costs, three methods 
have recently come to the authors 
attention: 

a. Cleaning department costs are pro- 
rated against direct molding and 
coremaking labor, or so much per 
dollar of direct molding and core- 
making expense. 

Cleaning department costs are pro- 

rated against tonnage, or so much 

per pound of good castings. 

Cleaning department is considered 

as a distinctive operating depart- 

ment and direct cleaning costs are 
procured. 

The third method will, the author 
believes, be accepted readily by found- 
rymen as the most accurate as it 
carries the cost direct to the specific 
operation. Practical examples. will 
clearly show that the first two meth- 
ods result in wide variations in esti- 
mates on castings involving extreme 
cases of plain or intricate work, and 
proportional variations between such 
extreme cases. 

The several different ways of using 
carefully computed cost figures leads 
to a bad situation within our industry, 
and places competing foundrymen at 
the mercy of shrewd casting buyers. 
Oftentimes the efficiently and eco- 
nomically operated foundry which 
should benefit from its low produc 
tion costs is compelled to estimate 
high on some types of work merely 
because it is using an incorrect meth- 
od for arriving at its final cost 
figures. 

Foundry A estimates its cleaning 
and shipping cost on a pound basis. 
Foundry B estimates its costs on a 
molding and core direct (productive) 
labor basis. Both bid on a plain heavy 
casting and a light intricately cored 
and molded castings Foundry A’s 
estimate will be high on the plain 
casting and exceedingly low on the 
intricate casting. Foundry B will be 
low on the plain and high on the in 
tricate casting. Actually, both found 
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ries will have approximately the same 
cleaning and shipping costs. Shrewd 
purchasing agents can analyze easily 
the variations in estimates and, natur- 








HILE a uniform cost system 

is of major importance to an 
industry, the intelligent applica- 
tion of the system to a particular 
company is vital if the company is 
to operate profitably. This article 
points out the startling discrep- 
ancies that may exist in extreme 
cases where different methods are 
used to apply the cost information. 
The author of this article is presi- 
dent and treasurer Fulton Found- 
ry & Machine Co., Cleveland. He 
has taken an active interest in 
various foundry groups, including 
the Gray Iron institute and the 
Ohio Foundries association. At 
present he is chairman, Cleveland 
district chapter, Gray Iron insti- 
tute. 








ally, will divide the work and give it 
to the respective low bidders. As a 
consequence, both foundries fail to 
make a normal profit, or run at a loss 
and wonder why, while the buyer has 
earned a dividend for his company at 


the expense of both of the foundrie 
To further illustrate the seriousne 
of this situation, the following con 
parative figures are presented. Co: 
sider a foundry that has a good co 
system which over a period of tin 
establishes the following average 0) 
erating costs: 
1000 pounds of good castings pr 
duced. 
Cost p« 
1000 
pound 
Cupola or melting depart- 
ment: Cost of material, 
labor, supplies, miscel- 
laneous expenses, and 
share of general over- 
head 
Molding department 
Molding and _ helpers 
labor (8 hour) 
Indirect labor 
Miscellaneous expenses 
Miscellaneous materials 
Share of general over- 
head 


Core department: direct 
labor (2 hours) 

Indirect labor 

Miscellaneous expense.. 
Miscellaneous material 
Share of general over- 
head 40 


5.00 6.0 
Cleaning and _ shipping: 

Direct labor (5 hrs.).... 2.50 

Miscellaneous expenses.. 30 

Miscellaneous materials 30 

Share of general over- 

head 40 

3.50 

Total cost 

Interesting results may be obtained 
by applying different methods in using 
these operating costs in estimatin: 
two specific jobs. a 

Job A—An intricately cored and 
skillfully molded casting weighing 300 
pounds such as a jacketed cylinder, re 
quires 8 hours of molding labor, 
hours of core labor and 3 hours of 
cleaning labor. 

Job B—A plain bolster plate with 
few simple cored holes, weight 300 
pounds requires 8 hours of molding 
labor, 1 hour of core labor and 5 
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yurs labor for cleaning and shipping. 
Case 1. In making this estimate, 
molding and coremaking costs are con- 
sidered as direct labor. All molding 
id coremaking indirect costs are con- 
sidered as direct labor expenses re- 
spectively, and the cleaning cost is 
considered as a prorate to this total 
direct molding and coremaking cost. 
The estimating formula is as fol- 
ws: 
Molding cost 
hours molding x 3.00 
Cost cost 
hours coremaking 3.00 
Cleaning and shipping cost 
(hours molding + hours core- 


3.50 
making) 
10 
Iron cost—weight » 1.4 


The factor used in obtaining the 
cleaning and shipping cost is secured 
by dividing the cleaning and shipping 
cost, previously shown as $3.50, by 10, 
the total hours of molding and core- 

iking labor. 

Figuring job A, the 300-pound cast- 

ge will cost $44.40 or 14.80 cents per 
ound. 

Figuring job B, the 3000-pound cast- 
ng will cost $72.15 or 2.40 cents per 
ound. 

Case 2. In this estimate, molding 
nd coremaking are considered as di- 
rect labor. All molding and coremak- 

indirect costs are considered as 
rect labor expenses respectively, but 

e cleaning cost is considered as a 
prorate to tonnage, or so much per 


ound. 
The estimating formula then is as 
follows: 
Molding cost 
hours molding ~ 3.00 
Cost cost - 
hours coremaking \ 3.00 
Cleaning and shipping cost 
3.50 


weight of iron 
1000 
Iron — weight ~ 1.4 

Figuring job A, the 300-pound cast- 
ng now costs $41.25 or 13.75 cents per 
ound. 

Figuring job B, the 3000-pound cast- 
ng now costs $79.50 or 2.65 cents per 
ound. 

Case 3. In this estimate, molding, 
oremaking, and the department in- 

rect costs are used as in cases 1 and 

The cleaning cost, however is used 

a direct cost, or so much per hour 
cleaning time. 

The estimating formula then is as 
follows: 

Molding cost 


hours molding ~ 3.00 
Cost cost 
hours coremaking \ 3.00 
Cleaning and shipping cost = 
3.50 


hours cleaning 


J 


Iron cost weight \“ 1.4 


Figuring job A, the 300-pound cast- 
ng will cost $42.30 or 14.10 cents per 
ound. 

Figuring job B, the 3000-pound cast- 
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ing will cost $72.50 or 2.42 cents per 
pound. 

Case 4. In this estimate, the items 
of miscellaneous material cost in the 
molding department are considered 
a tonnage cost. In the core room, all 
indirect costs are used on a direct 
core labor basis. In the cleaning and 
shipping, a direct cost of so much per 
hour is used. 

The estimating formula then is as 
follows: 

Molding cost 
20.40 
hours molding 
S 
Cost cost 
hours coremaking 3.00 
Cleaning and shipping cost 
3.50 
hours cleaning 
5 
Iron cost — weight ww 1.40 
Iron expense burden 
3.60 
weight 
1000 

Figuring job A, the 300-pound cast- 
ing will cost $39.78 or 13.26 cents per 
pound. 

Figuring job B, the 3000-pound cast- 
ing will cost $79.50 or 2.65 cents per 
pound. 

SUMMARY OF ESTIMATES 


Job A Job B 

Cost, cents per pound 
Case 1 14.80 2.40 
Case 2 13.75 2.65 
Case 3 14.10 2.42 
Case 4 13.26 2.65 


It is apparent from a study of this 
summary how several foundries could 
operate in the same city at the same 
efficiency, how each could use a dif- 
ferent method of applying its costs, 
and how the various plants would 
wreck themselves in normal competi- 
tion with one another. This in gen- 
eral is what the author believes the 
foundries are doing today and it ex- 
plains in a large way the present un- 
happy condition of the industry. 

Therefore, it seems that the logical 
solution of the situation is the adop- 
tion among foundries of a uniform 
method of applying costs. 


CorrectFoundryLighting 
Increases Efficiency 


(Concluded from Page 82) 
per cent higher than the average to 
be expected from the same installa- 
tion after it has been in service for 
a time. This reduction in illumina- 
tion is due to the unavoidable collec- 
tion of dirt upon the lamp and re- 
flector equipment. It is not feasible 
to maintain the lighting equipment 
at all times as clean as when the 
original installation was made, but 
on the other hand, it is not econom- 
ical to allow this dirt accumulation 
to decrease the illumination below a 
productive level. In the average 
foundry interior it is essential that 
the lighting equipment be cleaned 
with a dry cloth at least every two 
or three weeks. At about every third 





cleaning, it should be washed thor- 
oughly with soap and water, using 
about one-half pint of household am- 
monia to every 4 gallons of water. 
After being washed in this solution 
the equipment should be rinsed and 
dried thoroughly. Lamp bases should 
not be immersed. 

Foundry lighting installations often 
are looked upon as a necessary and 
expensive evil and rightfully so if 
the system is installed in a hap 
hazard manner. However, if it is 
properly planned, installed and main- 
tained it will prove an asset and be- 
come an investment bringing in div- 
idends. 


Kitchenware Is Cast in 
Permanent Molds 


(Concluded from Page 87) 


at room temperature. Hot air blast 
or steam sometimes is used in the 
place of water for quenching. 

After the material has been 
brought up to temperature for heat 
treating (920-980 degrees Fahr.) it 
must be soaked for time periods 
varying all the way up to 12 hours 
before quenching. This, of course, 
varies according to cross section of 
the casting, chemical analysis of the 
material and physical properties de- 
sired. Here again absolute temper- 
ture control is essential, for if the 
heat is too low the effects desired will 
not be obtained and if too high par- 
tial melting and burning together 
with loss in strength and ductility 
will follow. It is also necessary to 
reduce the time period between the 
furnace and the quenching medium 
to the absolute minimum 


Nominating Committee 
Is Appointed 


Gray Iron institute, Terminal 
Tower building, Cleveland, has ap- 
pointed the following nominating 
committee to select the nominees for 
six directors, five for three-year 
terms and the other for the one-year 
term to fill a vacancy left last year 
at the suggestion of the second an- 
nual meeting: Ray Redmond, Buck- 
eye Foundry Co., Cincinnati, chair- 
man; J. George Lehman, Bethlehem 
Foundry & Machine Co., Bethlehem, 
Pa.; Carl S. Neumann, Union Mfg. 
Co., New Britain, Conn.; Ellis Rog- 
ers, Rogers Iron Works Co., Joplin, 
Mo.; and J. Rowbottom, Diversey 
Foundry Co., Chicago. The five di- 
rectors whose terms expire at the 
time of the annual meeting are: 
J. H. Bruce, Bowler Foundry Co., 
Cleveland; H. S. Chafee, Builders 
Iron Foundry, Providence, R. L.; 
A. E. Clarke, Des Plaines Foundry 
Co., Des Plains, Ill.; Fred Erb, Erb- 
Joyce Foundry Co., Detroit; and Don 
McDaniel, Hamilton Foundry & Ma- 
chine Co., Hamilton, O 
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< GENERAL _»> 
Plate Warps in Cooling 


QUESTION 

We are having trouble with a 
curved liner plate 21 inches wide, 
54 inches in length and 44-inch 
thickness of metal. The casting is 
made from white iron and the mold 
is poured with the crown side in the 
cope. In cooling, the casting de- 
velops a pronounced bow with the 
ends higher than the center. We 
have tried every method with which 
we are familiar to prevent the cast 
ing from warping, but without suc 


cess. 





ANSWER 

Since you are a practical man and 
have tried all the usual methods to 
prevent the casting from warping we 
hesitate to offer an opinion without 
further details. For example you do 
not state how the casting was gzated, 
the depth of sand in the cope and drag, 
how the casting was shaken out or 
how soon you commenced to strip cer- 
tain parts after the metal had set. 
All these factors must be taken into 
account A plain, flat plate cast in 
open sand is held flat and straight by 
the simple expedient of leaving the 
center uncovered and piling sand over 
the two ends On a wide plate this 
practice is elaborated by covering the 
plate with sand, baring the center and 
then stripping diagonal passages from 
Opposite corners 

Offhand we are inclined to the opin- 
ion that stripping the center on the 
cope side of your plate immediately 
after it has set, should be sutticient. 
The cope should be well rapped before 
it is removed so that all or nearly all 
of the sand remains on the casting to 
conserve the heat at the ends. The 
casting should be poured from both 
ends for the same reason. The theory 
is that if the skin is cooled rapidly in 
the center it will not pull the ends 
later 

The fact that your casting is «curved 
laterally and the further fact that it 
is poured with white iron probably 
account for the fact that ordinary 
methods are not satisfactory. As an 
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HIS department covers all 
problems relating to metal- 
lurgical, melting and molding 
practice encountered in mak- 
ing steel, malleable-iron and 
gray-iron castings. Questions 
submitted by bonafide sub- 
scribers to this department will 
be answered by members of the 
editorial staff of The Foundry, 
supplemented where occasion 
requires by the advisory staff 
whose personnel is as follows: 
John H. Hall 
Cast Steel 
H. A. Schwartz 
Malleable Cast Iron 
J. W. Bolton 
Gray Cast Iron 


All questions should be ad- 
Editor, The 
Building, 


dressed to the 
Foundry, Penton 
Cleveland. 























alternative method you might roll the 
entire mold over immediately after it 
is poured and then strip the lower 
side of the casting. Another method, 
one that occasionally is practiced on 
castings that defy all ordinary anti- 
warp precautions, is to shake the 
casting out immediately after it has 
been poured and either suspend or 
support it on edge. 


—GED— 


Specifications Desired 
QUESTION 
We are seeking some information 


on specifications and grading of 

sand for sandblast and core pur 

poses. Have you any data on this 
subject? 
ANSWER 

As far as we are aware there are 
no standard specifications for core 
sand or for sandblast sand. Perhaps a 
few firms do have specifications for 
these materials but they are such as 
have been developed in their own 
plants and fit their own requirement 


In core sand for example, the fineness 


PRACTICE 


cleanliness, freedom from clay, an 
minimum amounts of low fusion poin 
materials such as feldspar mica, lime 
etc. which could be stated in terms o 
Al,O,, FeO, CaO, ete., could be speci 
fied. Fineness could be determine: 
according to the method advocate: 
by the American Foundrymen’s asso 
ciation. Cleanliness could be deter 
mined by visual examination and ob 
serving the amount of twigs, roots 
leaves, and surface soil, ete. Clay 
would show up in visual and in chem 
ical examination. Moisture also coul 
be specified. 

Perhaps the best way to establish 
specification for sandblasting sand 
would be to try sands of varying fine 
ness from different makers, and then 
pick the ones that give the best re 
sults. A fineness determination then 
could be run on these and made 
part of the _ specification. Anothe 
point that might be considered is the 
friability of the sand. If it breaks uy 
into dust easily, it will be more ex 
pensive than another sand that re 
sists the breaking. However, we do 
not know of any way to determine thi: 
except by computing the amount of 
sand used per ton of castings. 


-—GED— 
Castings Vary in Weight 


QUESTION 
Some of our gasoline pump cast 
ings are made in snap flask molds 
protected by steel bands and rammed 
on air squeezers. Other castings are 
made in molds that are hand 
rammed on the bench, the floor o1 
on rollover machines. What weight 
variation generally is allowed in 
iron, brass and aluminum castings 
made under conditions similar to 
the foregoing. 
ANSWER 
With the exception of those for pipe 
no standards have been adopted on the 
subject of casting weight variation 
and in the great majority of cases it 
is not a factor of any importance. Ifa 
customer orders—say—100 castings, 
the foundryman weighs half a dozen 
to strike an average weight and then 
makes out his invoice accordingly. He 
may weigh the entire number, if they 
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small and thus secure the weight 
(average) of each casting. Under a 
continuation of the same operating 
conditions, the average weight of the 
same castings will not vary. On the 
small castings to which you refer, par- 
ticularly those in which the molds are 
sjueezed on machines, the weight of 
ividual castings should not vary 
more than 1 or 2 per cent. 
small castings molded in flasks on 
the floor may show a variation of 5 
per cent, depending on the training 
i skill of the molder in ramming 
sand and in pouring the metal. 
On larger castings where the element 
of strain may be introduced by weak 
flasks, soft ramming, hard pouring, or 
hich heads, the variation may run to 
1) per cent. Although never officially 
ypted as a standard, a tacit under- 
standing prevails to the effect that 
castings are satisfactory so long as 
they do not exceed 10 per cent above 
the anticipated or accepted weight. 
Standard pipe probably is made under 
e most ideal conditions to insure 
niformity, and yet according to a 
ndard adopted by the American So- 
ciety for Testing Materials, a variation 
weight is allowed not to exceed 5 
per cent above or below a definite 
weight for each size pipe. On special 
tings a variation of 10 per cent 
ibove or below is allowed on pipes 12 
hes or less in diameter and 8 per 
cent on pipe above that size. 


—GED—- 
Blows Cause Trouble 


QUESTION 
We are having trouble with some 
ist iron rolls we are making, and 
am sending you two samples of 
ese rolls for diagnosis. 
sWER 
rhe two samples that you sent are 
m hollow rolls, one having a thick- 
s of 5/16-inch and the other 
l6-inch. Both samples contain a 
mber of holes and porous appear- 
spots which at first observation ap- 
pear to be caused by agitation of the 
etal just as it is freezing. This im- 
pression is verified upon a closed ex- 
ination of the’ thicker-sectioned 
ece of roll. Under an ordinary mag- 
fying glass, particles of sand plainly 
cin be seen imbedded in the porous 
part 
Conditions of this type may be 
ciused either by kick backs from the 
core or from the mold. The cause of 
uuble in the heavier roll probably 
is due to the mold being a little 
t at some point adjacent to the 
les. When the molten motal touched 
wet sand a boiling action resulted 
ich cut into the sand and allowed 
me of the sand particles to be im- 
ided in the iron. In the thinner roll 


t 


* cause is not so evident and might 
caused from hard ramming of the 
id or poor venting of the core or a 
mbination of both. Any of these 
nditions will allow pockets of gas to 
lect and when the metal strikes 








1, 





ir Founpry—October 1930 








them the gas seeks an exit following 
the easiest course which is through 
the molten metal. 

If the metal could stay liquid for a 
period long enough to allow the gases 
to pass through, no damage would be 
done. However, the metal begins to 
freeze while the gas is passing throuch, 
and results in a collection of holes 
which show the pathway sought by 
the gases in their efforts to escape. 


(GRAY IRON ) 


To Make Cam Chills 


QUESTION 

We want to make a line of cast 
iron chills, cylindrical on the out- 
side and shaped on the inside to 
form various sizes of screen cams, 
similar in a general way to the 
cam shown in the acompanying il- 
lustration. Is it possible to use 
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Dimensions C and D Vary According 
to the Throw Desired 


a section of a steel shaft to form 

the opening in the chill. Do you 

know of any wash that might be 

applied to the shaft to enable us 

to drive it out of the casting? 
ANSWER 

We do not think your plan is feas- 
ible for the following reasons: Irre- 
spective of what coating is employed 
on the steel shaft, the chill will con- 
tract to such an extent that the en- 
tire assembly will have to be placed 
in a hydraulic press to force out the 
shaft. In a majority of instances 
this will cause the casting to crack. 
The castings which survive this 
treatment will be in a state of ten- 
sion on account of having their nor- 
mal contraction 
extent by the steel shaft The first 
time they are employed as _ chills 
the sudden strain imposed by the hot 


prevented to some 





iron will cause them to crack The 
instance to which you refer in which 
a l-inch steel core was employed 
successfully, does not furnish a pre- 
cedent. In the first place the con- 
traction around a l-inch core is neg- 
ligible. In the second place these 
cores are used only in comparative- 
ly short sections of metal. In the 
third place—and this is the most im- 
portant—the opening left by the steel 
core was not used as a mold to be 
filled later with molten iron How- 
ever, if you intend to go forward 
with the experiment, you can get a 
special wash from one of the found- 
ry supply houses, designed especial- 
ly for use with steel cores. It is 
used quite extensively, but so far as 
we know, not on jobs of the size 
you contemplate. Nice, 
made, well blacked cores will serve 
your purpose. Make them in a split 
box that can be opened and removed 
from the core standing on a plate 
without any rapping. 


—<€ Q QA )— 
Handle Does Not Hold 


QUESTION 
We are trying to cast a gray iron 
handle on a brass rod, but the rod 
will not fit tightly in the handle, 
and there is a blowhole on the top 
of the casting. We can cast gray 
iron handles on steel rods with 
little difficulty, but are unable to 
cast iron around brass. The brass 
rods are cleaned thoroughly with 
distillate, wiped dry and_ then 
oiled with a medium heavy oil. We 
pour the iron hot and slowly to 
allow the gases to escape. 
ANSWER 
The process you mention generally 
is reversed in foundry practice with 
the brass being cast around the iron 
Exercising sufficient precaution this 
seems to work out satisfactorily. The 
iron must be perfectly 
heated quite hot before the brass is 
poured around it. In the case of steel 


accurately 


clean and 


and iron, the process is not so diffi- 
cult because under the proper condi- 
tions, the iron and steel fuse to 
gether and form a good joint. 

With brass and iron there is no 
possibility of fusing or uniting as 
they are dissimilar Conse- 
quently, the solid contraction of the 
metals after heating must be relied 
upon to supply the required tight 
ness of joint. In the case of pouring 
brass around iron, this seems to work 
out well as it is practiced often. How 
ever, your experience with the re 
verse method indicates that it is not 
so good. This may be due to the 
unequal contraction of the two 
metals. Metals when heated expands 
However, the 
enough to chill the molten iron at 
that point with the result that the 
hole will be much larger than the 
rod when both pieces are cold. The 
blowhole probably results from the 
rod not being perfectly clean al- 
though it may be caused by 
liberated from the rod when it is 


metals 


brass is. still cool 
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heated. The only way to make the 
rod hold that we can suggest is to 
slot the rod in several places to pro- 
vide square sections about %4-inch 
wide spaced about % or %-inch 
apart. When you try casting again 
get the brass rod as hot as you can 
and pour the metal while it still is 
hot. You also must remember that 
heating brass rod coarsens its struc- 
ture considerably and may weaken 
it to a great degree. 


-—-GED—: 
Heat Runs Nine Hours 


QUESTION 
We want to melt 40 tons of iron 
in 9 hours and desire information 
on the diameter of the cupola, and 
the amount of air to be supplied. 

What should the velocity of air 

through the tuyeres be and how 

much will the lining burn out? 
ANSWER 

You should be able to melt 40 tons 
in 9 hours in a cupola lined to 32 
inches inside. Manufacturers’ data on 
such a cupola indicate a melting rate 
from 3 to 5 tons per hour. While some 
1000-pound iron 
charges for short heats, we suggest 
that you use a 700-pound charge for 
operation with a 
coke to iron ratio of 1 to 10. This will 
give you good, hot iron. The ratio 
mentioned figures out at 70 pound 
coke splits. Based on a volume of 132 
cubic feet of air for each pound of 
coke burned, when the cupola is 
melting at the rate of 5 tons per hour 
with a coke ratio of 1 to 10, 2200 cubic 
feet of air per minute will be required. 
If the speed of melting is 4 tons per 
hour, 1760 cubic feet of air per minute 
will be required. 

The cupola should have 6 tuyeres 
about 3% x 7 inches. These will ad- 
mit the air freely and with sufficient 
velocity to penetrate to the center of 
the cupola. If you desire the bosh or 
pinch effect in the cupola try enlarg- 
ing the diameter to 36 inches above 
the top of the tuyeres. Use a bed of 
coke that will extend 30 inches above 
the tops of the tuyeres. Use 20 pounds 
of limestone per charge and keep the 
slag running continuously from the 
slag hole. 


-—GED— 
Makes Tire Molds 


QUESTION 
We are thinking of adding tire 
molds to our regular line of gray 
iron jobbing castings, but we under- 
stand these castings must be poured 
from metal that differs from our 
regular mixture. We shall appreci- 
ate information on this point and 
on any others connected with this 

subject 


foundrymen use 


your continuous 


ANSWER 

If you have a file of back copies of 
THE Founpry you will find a complete 
description in the Feb. 1, 1920 issue of 
a foundry devoted exclusively to the 
production of tire molds and cores 
The description covers details of pat- 
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terns, flasks, cores, gates, metal dis- 
tribution and metal mixtures. If you 
have no back file, the following brief 
comment may serve your purpose. A 
strong hard iron, but one that may be 
machined readily is required for these 
castings. 

A metal mixture which fills these 
requirements and gives excellent re- 
sults, is made from low sulphur, low 
phosphorus, high manganese pig iron, 
cast iron scrap and steel scrap in the 
following proportions: Pig iron, 30 per 
cent, shop remelts and general scrap 
55 per cent, steel scrap 15 per cent. 
This mixture will show the following 
approximate analysis: Silicon 1.75 per 
cent, sulphur 0.07 per cent, phosphorus 
0.30 per cent, manganese from 0.80 to 
1.00 per cent. A cast iron ring chill 
is rammed up with the pattern in the 
drag to form the groove and to insure 
a dense close structure in the metal 
in this area. A nice balance must be 
maintained in the composition of the 
metal to prevent the chill from impart- 
ing an actual chill to the groove face. 
This face must be made as hard as 
possible, but still must be machinable. 
The usual precautions, of course, must 
be observed to insure clean, dry chills. 
If they are allowed to become damp 
or dirty, the molten metal will ex- 
plode when it comes in contact with 
them. In practice they are given a 
slight coating of oil and then dusted 
with tale or plumbago. The casting 
is poured in the center through two or 
three branches and the metal must be 
poured rapidly to prevent waves or 
wrinkles in the groove. 


Not Made in Cupola 


QUESTION 
We desire a rustproof cast iron. 
We have not heard of such material, 
and would like to know if such ma- 
terial can be made in the cupola. 
Also will nickel and chromium close 
the grain, and toughen the iron 
without affecting the machinability? 
ANSWER 
There is no commercial rust-proof 
gray iron as far as we know. Special 
types containing for example 20 per 
cent monel metal have a much greater 
rust resistance than regular gray iron 
and in some waters may be considered 
rustproof. However, they are rusted 
readily by distilled water whose cor- 
rosive action always is more severe 
than ordinary tap water. Still other 
types of iron employing high percent- 
ages of nickel and chromium can be 
made almost rust resisting for even 
severe water conditions, but such 
metals are expensive in materials, 
hard to melt and cast, and difficult to 
machine. Such high chromium alloys 
are not feasible for cupola melting 
Small percentages of nickel and 
chromium will not change materially 
the rust resistance of cast iron. With 
the proper strength and 
hardness of gray iron often can be in 
creased materially without affecting 
ease of machining. Manufacturers of 


analyses, 


nickel, chromium, alloys of nickel i 
chromium and natural nickel, chr 
ium bearing pig iron for addition ‘o 
gray iron, should be consulted r 
specific details about the use of those 
materials. Names will be found in the 
advertising section. In general niche] 
up to 1 or 1.5 per cent is claimed to 
have a beneficial effect on machina 
ity. Chromium has a powerful eff: ct 
and a small excess may cause great 
hardness and loss of machinabil 
Therefore, it should be employed w 
caution. 


—< Q GWG a ) . 


° 
Recovers Scrap Borings 
QUESTION 
I am interested in remelting i 
casting into pigs on an average of 

20 tons of cast iron borings and 15 

tons of steel borings a day. Can 

this be done successfully in a 7-ton 

reverboratory furnace, or is there 

any other method of recovery apart 

from pressing into briquets? 
ANSWER 

There are several methods used to 
recover borings. Some foundrymen 
pack the borings in short section of 
light steel pipe similar to stovepipe 
The ends are closed by either tl 
steel plates or cast iron plates wh 
are crimped into place. These cor 
tainers with the borings constitute 
a definite proportion of the regul 
charge placed in the cupola. A large 
automotive firm using mixture of 
cupola iron and blast furnace iron 
and an electric furnace to bring the 
metal to the proper pouring tempera 
ture, adds the borings to liquid 
charges the electric furnace and r 
claims them in that manner. 

You should have no great trouble 
in melting the borings in a reverbora- 
tory furnace with one or two pre- 
cautions. First we suggest that you 
have a small bath of molten metal 
present before you add the borings 
This will quickly absorb the borings 
without subjecting them to any pro- 
longed oxidation. As soon as the 
borings are melted, and the charge 
well mixed, tap out half or two-thirds 
of the molten metal and again add 
borings. In this way you can oper- 
ate your furnace continuously and 
most efficiently. You also could add 
ferrosilicon and feromanganese a 
short time before tapping and turn 
out pig iron of a suitable analysis 
Instead of charging your furnace 
through the doors, we _ suggest I 
opening in the roof with a funnel 
arrangement into which the boring 
could be dumped. This will save 
handling. The opening could be closed 
with a small firebrick bung. If y 
are contemplating to melt the bor 
ings to compete with pig iron, c: 
tion is advocated. Consider every 
item of cost that will enter F 
your guidance we suggest a caref 
perusal of “Process Is Expensivs 
which appeared on page 66 in the 
Aug. 15 issue of THe Founpry. 
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alas ficient amount to give a covering on if dropping the pouring temperature 
Bushings Are Porous the metal about ‘%-inch thick. Be- fails to bring flat ingots, it may be 
We are experiencing porosity im fore using this it would be well to try decided the fault is overpoling. This 
238 nze bushings about 3 feet long and increasing the temperature of the is a bad fault as the impurities that 
1) inches diameter containing an 8%%- furnace. have been oxidized out of the copper 
d h core. The mixture consists of If a smoky flame is used a large again are thrown into solution as the 
of wound 75 per cent new metal and 25 percentage of spongy castings as well cuprous oxide is reduced below the 
15 cent scrap brass of the composi- as slow melting will result. Use an safety point. 
n tion, 8 tin; 6 zinc; 4 lead, balance oxidizing flame which means there 
m pper. The new metal is also of the must be no smoke at any time, and —€CaQ aA )—- 
e same composition. We first melt the use the flux. If in spite of this flame ° ~ 
' pper add the scrap and use phos- the melting period is lengthened, it Babbitt Is Too Soft 
phorus as a deovidizer. We melt in shows there is something wrong with We are making soap molds for a 
oil-fired furnace and cover the the burner, or the manner in which manufacturer who supplies steel dies 
0 tal with a mixture of lime and sil- it is introduced into the furnace. It containing the lettering. The molds 
en 1 sand. We add the zinc about 5 will do no harm to oxidize the metal are made of babbitt but do not seem 
of iutes before taking the metal from a little, for the phosphorus will cor- to give the proper service as they are 
pe the furnace. The castings come from rect that, but the reducing or smoky too soft. Can you supply us with a 
sand appearing perfect, but after flame will gas the metal. harder babbitt which will run well 
whining, we find blow holes both The scrap copper wire being used, in the steel dies? We sometimes 
I de and outside of the castings. The should be added after the brass part make the molds of brass cast in sand 
te lds are dried and the castings are has been melted. First charge the but the letters are not sharp enough 
r lv upright. We have gated from brass and put in as much copper as Will French sand help us? 
e the bottom and also from the top, but the pot will contain without project- Since you have neglected to men 
of the results were the same in both ing. Melt this down and charge the tion the formula for the babbitt you 
on Ses. remainder of the copper. If the fuel now are using, it will be difficult to 
he Indications point to the metal as is high in sulphur, it is necessary suggest a harder composition. We 
ra being at fault. It has been known that the copper be kept below the top suggest motor babbitt composed of 100 
d though for such trouble to be caused of the pot, out of contact with the pounds of tin, 10 pounds of copper 
by the cores in the case of bushings, flame as much as possible. Otherwise and 10 pounds of antimony. That 
but most of the holes will be uncov- it may absorb sulphur dioxide, and so makes a hard alloy which does not 
le ered under the skin, next to the core get gassed. These troubles are great- flow as easily as the so-called genuine 
ra surface. It would be well to make ly lessened by rapid melting, and by babbitts due to the higher copper con- 
re certain that the cores are well vented bringing it out of the furnace at a tent. However, it is used where the 
ou hollowed out in the center, and temperature of 2300 degrees Fahr. material has to withstand consider- 
al that the sand is largely sharp sand Then cool to pouring temperature. able pounding. 
s such a texture that the bare core Perhaps you can use a zine base al- 
gs can be blown through. Coat the sur- CQ EAD loy for making the molds. Try one 
ro face with plumbago, giving two coats, containing 85 per cent zinc, 10 per 
he the first when the core is green and Copper Ingots Swell cent copper and 5 per cent aluminum. 
ge of a thinner consistency than the We smelt large quantities of cop- That alloy is slightly different from 
ds second, which is put on after the core per and find difficulty in making ow the composition of a well known pro- 
dd dried and is still hot. ingots as some of them swell. Can you prietary alloy containing only 4 per 
Dr- The covering being used on the advise whether there is any remedy cent aluminum and 0.10 per cent mag- 
nd etal is not exactly correct, as it in this and how we can get a smooth nesium. It is a hard alloy and should 
dd es not melt and it may be blown ingot? be poured cool. 
a vay by the blast, leaving the metal There is a possibility that the cast- We cannot say whether French sand 
rm re at times. Whether this is of ing temperature occasionally is too will help you as much depends on 
- eat importance or not will depend high, as a high temperature will how it is used. We would prefer the 
ce on the melting time. If a No. 70 or cause rising in the mold. This is like- old fashioned method of printing back 
n ‘) pot is pulled in about an hour, ly to be the case when such swelling using beam dust from the foundry 
el irting with a cool furnace, and in occurs only now and again, the major rafters as the facing. Remove the 
g m 30 to 40 minutes with a hot part of the time the ingots come ont pattern from the mold. Dust the face 
P rnace, a handful of calcined borax level or at the most only slightly with beam dust shaken from a bag 
ed into the bottom of the pot when crowned. We suggest this be investi Shake on some lycopodium and care- 
Nu irging is all the flux or covering gated, and care be taken to see that fully place the pattern back into the 
cessary. However, if the melting the casting temperature is as low as cavity. Rap the pattern down slight- 
the same amount of metal requires permissible. Also slightly overpoling ly, but firmly, and withdraw. Beam 
ry hours or more, a covering is neces- the copper will give swelling of the dust also may be used similar to a 
r y on the metal and the one now ingot. Some heats may be overdone regular facing. Moisten it carefully 
l ing used should be modified to 63 and when the ingots swell, pouring with molasses water to the correct 
e” cent silica sand; 25 per cent soda should be stopped and the metal temper, then shake on the pattern 
he and 12 per cent slaked lime. should be oxidized to bring it back to through a screen. Do not rub, but 
is melts to a glass. Use only sut the tough pitch condition. Therefore, shake it through the screen. 
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Part XIX 


HE majority of foundries re- 
molds 






quire ovens for drying 
and cores. One type consisting 
of an open fire-box with natural draft, 
shown in Fig. 243, is used. The 
damper in the chimney is regulated 
by trial until proper results are ob- 
tained, and then propped in that posi- 
tion 
If the fire burns too fast, it may 
burn the cores without drying them 
through. In some instances blowers 
are installed to supply forced draft 
This system permits burning coal or 
coke dust. The fire-box may be lo- 
cated on the outside and the hot ai 
as well as the gases of combustion are 
led into the oven by flues as shown in 
Fig. 244 





















Steel Ties Are Used 






Forced draft ovens are desirable in 
large plants where the operating per 
sonnel can be kept busy looking after 







several ovens. Some ovens are built 
with double walls for circulating the 
hot air between them. 


The tracks for the cars carrying 









the molds and cores are laid with 
standard rails. Steel ties, usually 
channel sections, are used on the in- 








side of the ovens, while those on the 








outside may be of wood. It is quite 





an advantage to use iron ties also 
through the 
rails may be used as a base for open 







foundry, as the level 
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Fig. 243—Common Type of Core and 


Mold Oven 












By Ivan Lamoureux 


Interpreted in the Light of American 


Practice by Pat Dwyer 





Fundamentals of 


FOUNDRY PRACTICE 


Choice of Ovens and Other Methods of Drying 
Molds and Cores Is Offered in Great Variety 





Select the Oven 


HE present installment of 

the series is the beginning 
of the fifth section into which 
the work originally was divided. 
Subjects already 
clude: Section 1, sand; Sec- 
elements of molding; 


covered in- 


tion 2, 
Section 3, typical jobs; Section 
1, molding practice continued. 
The present division 5, covers 
drying cores and molds, types 
of ovens and equipment, port- 
other drying meth- 
ods, gas burners and salaman- 
ders. Section 6 to follow, has 


been divided into several parts 


able ovens, 


for convenience in presentation 
and deals with melting practice 
in all its varying ramifications 











to the extent of five install 
ments. 
sand molding. The oven cars are 
built of steel or iron. Fig. 245 shows 
a standard type of oven car. The 


wheels are cast iron and the axles 
roll under the car to facilitate moving 
them. 

Where heavy cores or molds have 
to be 
embedded in the 


placed in the ovens, sills are 
ground, 
rollers spaced 3 to 4% feet apart as 


carrying 


shown in Fig. 246: The car is a 
strong metal box, which slides ove 


the rollers. The stove must be pro 
vided with flues so that the radiated 
heat does not burn the molds or cores 
in another type of oven, a number of 
iron balls rolling in grooved iron con- 
tainers, take the place of the sills 
and rollers. The majority of found 
ries making cores and molds of dif 
ferent sizes, require shelves on which 
to place them. These shelves usually 
are made of light metal permitting 
the ready passage of the heated air 

Core ovens are in general use in 
foundries. They permit drying large 
quantities of cores with an insignit 
icant consumption of fuel, coal, coke, 


gas, oil or electric current. Forme 















ly, cores were made of fat sand 
could remain in the stove for seve 
hours without inconvenience. They 
were placed in the oven in the ev 
ning, at the same time as the molds 
and were taken out the following 
morning. 

In modern practice large numbers 
of cores are made from sea or rive! 
sand to which various kinds of bind 
ers have been added. The combu 
tion temperature of these binders 
quite low. It has become necessa 
to watch closely the baking of core 
Modern core ovens permit this close 
watching and removal of 
the proper time. 


cores 


Swing on Axis 


Ovens constructed according to F 
248 consist of a sheet metal cabinet 
in which the doors are attached 
rectly to the shelves. The _ shelve 
are quarter pertorats 
sheet metal, upon which the cores are 
placed. The axis of each door is 
tached to one of the side membe 
of the oven. A door at the back otf 
the shelf closes the opening when the 
shelf is opened for removing or re 
preventing the 


circles of 


ceiving cores, thus 
heat from escaping 

Coke usually is employed for heat 
ing these ovens. An opening in the 
bottom of the oven and a chimney on 
top assure good natural draft. Ons 
disadvantage of this type of stove 
lies in the space lost inside of the 
cabinet owing to the form of the 
Rubbing of the 


shelves. shelves 


L 
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Fig. 244—-Heat From the Fire Ente 
Through Openings in the Floor 
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245— (Left) 
Fig. 246 


(Right) 





inst their frames results in the 
ir of the hinge pivots due to the 
r being steadily in one direction. 
vens with shallow drawers, Fig. 
are suitable for foundries which 
uire large quantities of small 
es. The outside of the oven has 
ible walls. The inner space is 


lied with asbestos for heat insulat- 








‘HE FouNDRY 


purposes. The rear end of the 
wers rest on two rollers mounted 
ball-bearings and the drawers can 
slid along two round steel bars. 
e front end of the drawers carries 
roller mounted on _ball-bearings, 
ich rolls over a horizontal bar 
ced on the outside and suspended 


rom an overhanging framework. The 
tove is in the lower end, and as the 
ven is fairly high, it is sunk about 


inches below the floor level so that 
top drawers are easily accessible. 


Shelves Are Open 


Core ovens with rotary’ shelves 
wh in Fig. 250 consist of a sheet 
tal cabinet heated by a coke fire. 
e cabinet contains circular open- 
rk shelves attached to a vertical 
tating shaft. 

One-half of each shelf always is 
bjected to the heat. A _ partition 
ected on a center line of each shelf 
ves as a door to always keep the 


en closed. As soon as one lot of 


es is baked, a half-turn of the shelf 
ings them out and 
sh lot of 


swings in a 
cores which previously 





have been placed on the empty half. 
A low fuel consumption is claimed for 
this type of oven. Approximate di- 
mensions are: Height 6 feet, width 
4 feet, diameter of shelves 3 feet, 8 
inches. 

The axis of rotation is in the cen- 
ter and the stresses to which it is 
subjected do not tend to bend the 

















Rack Used for Drying Small 
Cores 


Fig. 247 


shelves. The oven itself is semicir- 
cular in shape. There is no lost 
space, and maximum efficiency is ob- 
tained from its use. The fire place is 


located at the bottom and an opening 
at the bottom allows for natural draft. 
These ovens may be fitted for use 
with any form of fuel. 

For small and medium size cores 


Movement of This Type of Car Is Facilitated by the Special Shape of the Bearings Over the Wheels 
Instead of Moving on Wheels, This Car Moves on Rollers Set in the Floor 


large quantities, the rack 
type oven finds wide application in 


made in 


American foundries. A rack mounted 
on wheels is shown in Fig. 247, but 
it also is constructed to be used 
without wheels either on a lift truck 
or suspended from a monorail. The 
rack resting on four legs is placed 
near the coremaker’s bench and 
loaded with cores. Then a lift truck 
picks it up and deposits it in the 
oven. After the cores are dried the 
operation is reversed. 


Cores Dried in Motion 


In the continuous type of oven, the 
rack suspended from a monorail is 
loaded while in motion outside the 
oven. It then through the 
drying area and area and 
when it emerges, the cores are re- 
moved. Then the cycle is repeated 
In another style of oven the cores 
are loaded on shelves attached to an 
endless vertical chain. 


passes 


cooling 


In pit molding large castings with 
or without a pattern, it is customary 
to dry the mold by a coke or anthra- 
cite coal fire in which the radiated 
heat dries the sand and removes the 
moisture. A dried mold is stronger 
than a green mold and wherever a 
casting requires particular qualities 
of finish, resistance to hydraulic pres 
sure, to shocks or to tractive efforts, 
the foundryman’s efforts are directed 
toward securing a sound casting. Par 
ticular castings often are poured in 
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g. 248—(Left) 
Sliding 








October 1, 1930 





Drawers. Fig. 250—(Right) 





Portable Type of Small Oven. Fig. 249—(Center)—In This 
Circular Shelf Is Provided 


Each 


Type of Oven the Cores Are 
with a Door Across the Center 





Placed on 
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Fig. 251—Portable Outfit for Drying 
Molds with Hot Air 


green sand molds, because this meth- 
od of molding is cheaper, although in 
some instances one runs the risk of 
paying more in the end due to the 
amount of cleaning required. Some- 
times the foundryman hesitates be- 
tween molding in green sand and 
molding in dry sand on account of 
the high cost of drying. 


Use Portable Dryers 


Although many foundries use port- 
able dryers, still a lot of inconven- 
iences may result from the design of 
the apparatus. Refractory linings 
give out and require repairing and 
renewals which ties up the equip- 
ment. The air distribution and con- 
trol depend on one, two or three 
valves, which are independent of 
each other and prevent really satis- 
factory operation. Many devices pro- 
duce excessively heated air which 
burns the molds and causes the sand 
to stick to the casting. Some dryers 
are provided with winding ducts 
which impede the air flow and cause 
considerable loss of pressure. 

The patented dryer shown in Fig. 
251 has an inner stove consisting of 
a cast iron pot and a grate, enclosed 
in a cast iron chamber. The stove 
burns coke. An electric blower drives 
part of the air under the grate and 
part around the iron pot. The air 
which blows under the grate pro- 
motes combustion and raises the pot 
containing the coke fire to a red heat. 
Some of the air coming from the 
blower becomes heated by absorbing 
heat from the pot. It then mixes with 
the gases of combustion and the air 
passing through the stove and passes 


out through a duct which leads to the 
mold. The dryer is placed under or 
alongside the flask, depending on the 
shape of the casting. The cope is 
raised 1 or 2 inches and the opening 
all around the joint is closed by 
pieces of iron or a row of bricks. 

The air entering the mold must 
escape through the openings provided, 
the vents, gates and risers. Some of 
the hot air also may be allowed to 
escape at the corners of the flask 
joint. The device shown in Fig. 251 
cannot burn the molds because it has 
only one valve which allows the air 
completely around and 
through the stove. The drying pene- 
trates deep into the molds. The dry- 
ing temperature does not exceed 300 
degrees Fahr. 

Many mold drying 
equipped with refractory linings. One 
of the oldest types is that shown in 


to pass 


stoves are 






































Fig. 253—Special Appliances for Dry- 


ing Parts of the Mold 


Fig. 252. A chamber lined with re- 
fractory bricks contains the coke fire 
on a grate. An electric blower with 
dampers distributes the air under the 
grate and over the top of the stove. 
The hot air and gases of combustion 
are conducted to the mold through a 
vertical pipe located at the base of 
the dryer. These stoves unless 
watched closely may burn the molds. 
The air passing through is heated 
highly and is difficult to regulate ow- 
ing to the frequent refueling re- 
quired. 

Anything that opposes or retards 
free entry of the heated air into the 
molds, reduces the efficiency of the 
apparatus. The apparatus therefore 
should be placed as close to the mold 
as possible, under it. if possible, and 
the air conducted directly into it 
through a duct at least as large as 











The Air Is Driven 
Through the Fire 


the outlet of the mold = dry 

In that way loss of pressure 
cooling of the heated air is 
vented. The mold receives the tf 
output of the dryer. Only one nx 
should be dried at a time. It is 
visable to pass a large volume of 
through the mold which will dry 
quickly. 


Efficiency Is Low 


Some foundrymen have install 
long hot air ducts but their efficiency 
is low. They are cooled from co. 
tact with the surrounding air. Others 
attach a sort of distributor fror 
which ducts lead to the various parts 
of the mold. In this case also there 
is a loss of heat and capacity. Fur- 
thermore, such ducts raise the ten 
perature considerably in the foundry 
and greatly discommode the _ worl 
men. 

Every foundryman should acquaint 
himself with the following principle 
which constitutes the basis of drying 
by portable stoves: If no air comes 
out, none can be forced in. 

Hot air circulating through the 
mold absorbs the moisture. There- 
fore an adequate outlet must be pro- 
vided for the moist air. 

Where air is forced into the cen 
ter of the mold, an opening must be 
left at the corners. The upper flask 
always should be raised at least 1. 
inch to permit circulation of air and 
escape of moisture at the joint. On 
some molds, for example a flywheel 
with spokes, the flask should _ be 
raised at least 4 inches. 

Bosses, shoulders, deep hollows, 
flanges etc. in the bottom of the 
mold, should be supplied with hot 









































Fig. 254—(Left) 


Diagram Shows Passage 
Molds by Suitable 


of Hot Air. Fig. 255—(Right)—One 


Dryer May Be Rigged To Serve Severa 
Piping and Valve Connections 
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by a curved or a straight duct as 
shown in Fig. 253. In a rectangular 
mold shown in Fig. 254 with a core 
print along one of the shorter sides, 
is let in through one end at E. 
Tie gates A and B are left open, 
wiile C and D are closed. After the 
ving has proceeded for a sufficient 
time to dry the mold, the openings 
A and B are closed and C and D are 
opened. 

No advantage is gained in drying 
a mold at a high temperature which 
causes cracks, burns the blacking and 
‘forms the mold. A temperature of 

degrees Fahr., is sufficient and 











endeavor should be made to send 
through a large volume of air. In 
some plants the dryers are attached 
to high pressure air lines. Flexible 
ducts must then be employed. 

Small molds may be dried by port- 
able dryers provided they are used 
during the day, when help is avail- 
able to look after them. This also 
applies to core ovens which may be 
supplied with hot air from a duct 
running underneath as shown in Fig. 


ere 


In certain large plants gas is avail- 
able from the blast furnaces and 





sometimes is used for drying molds. 
Underground ducts conduct the gas 
to burners placed in the stoves or in 
the bottom of the pouring pits. 
Where a foundry is called on to 
dry a large mold out of the ordinary 
line of work, coke or charcoal fires 
are built on sheet metal plates sup- 
ported on iron skids or rails. The 
drying is effected by he radiated 
heat, but is slow and tiresome. 
Salamanders of various types, sheet 
steel or cast iron, are used extensive- 
ly for drying larger deep molds. The 
fuel cost is high and efficiency is low. 








Magnifyin 


N discussing cast iron with a 

foundry expert the writer recently 

claimed that the foundry foreman 
or the man mixing the iron, armed 
with a magnifying glass, could form 
a pretty accurate idea of the physical 
characteristics. Observant men have 
learned to place great reliance on 
the evidence disclosed by the glass 
and use it to check against the chem- 
ical analysis. 

Recently the writer was shown a 
piece from a broken casting and an 
opinion was asked regarding the 
strength of the iron. Under my 
glass the iron showed a torn struct- 
ure and I said a transverse test 
would show a strength of between 
3800 and 4000 pounds per square 
inch. The break was torn instead of 
being clean, there were no planes 
of graphite, the grain was fine and 
the graphite evenly distributed. An 
actual transverse test had shown a 
strength of 4100 pounds. 


Not Always Blow Holes 


Every foundry foreman has been 
called into the machine shop to see a 
casting filled—according to the 
achinist——-with dirt and blowholes. 
he iron may be too rich in graphitic 
carbon and therefore spongy. The 
oles may be due to occluded gases, 
to shrinkage or to segregation, but 

e machinist refers to them all as 

irt and blowholes. 

Sometimes the foundryman is told 

is iron is too hard. Perhaps he in- 
reases his silicon next day but for- 
ets the manganese. He may in- 
rease the silicon and drop the sul- 

hur and forgets how many points 

f silicon are required to offset one 
oint of sulphur. He has to jockey 

| the elements. Many features 

iust be considered in an iron mix- 
ure and their effect on contraction 
nd expansion. An examination of a 
efective casting through a magnify- 
ng glass frequently discloses the 
ause of the trouble. 

In former years it was nothing un- 
ommon to hear or read of fly wheels 
ursting on large engines with con- 
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Glass Shows Defects 


it was too hard to machine properly. 


sequent wreck of buildings and loss 
of life. In many instances the iron 
for these wheels was mixed and 
melted by men who had no knowl- 
edge of the subject. 

In one instance his superiors found 
fault with a foreman for the charac- 
ter of the iron he insisted in putting 
in the fly wheels. He insisted on a 
hard strong iron on account of the 
tremendous strain involved when the 
wheel was running at high speed. 
They called in a chemist to back up 
their opinion. He saw the wheels 
running and he claimed the foreman 
was right. 

“If you decide to put softer and 
weaker iron in those wheels,’ he 
said, ‘“‘I don’t want to stand so close 
to one of them as I stood today.” 

The foundryman often is blamed 
for conditions over which he has no 
control. Many years ago I read of 
the visit of a noted English iron 
master to this country. At that 
time there was considerable discus- 
sion on why some brands of pig iron 
showed irregular grain structure on 
a broken surface. Chemical analysis 
of pig iron was in its infancy, at 
least so far as foundry practice was 
concerned. The gentleman was 
asked if he could explain the pheno- 
menon. ‘‘Yes,’’ he said. “Oh, yes. 
Well its because we have the same 
thing in the old country!”’ 

Frequently the machine shop re- 
ports that castings are too hard 
when as a plain matter of fact, 
hardness is the quality required by 
the customer. A certain employer 
asked his foundry foreman why a 
number of cylinder castings were re- 
jected by the machine shop and 
thrown on the scrap heap. The fore- 
man claimed the cylinders were per- 
fect, but the machine shop would 
not accept them. 

The owner ordered the machine 
shop foreman to take one of the cast- 
ings from the scrap heap and ma- 
chine it. After watching the opera- 
tion for a while he asked the ma- 
chinist what was wrong with the 
casting. The machinist claimed that 


“Listen,”’ said the owner. ‘That 
is the kind of cylinder I want. You 
want them soft because you work on 
a piece rate base. I want cylinders 
that will stand up in service. Here- 
tofore we have made cylinders to 
suit you. Hereafter you will ma- 
chine cylinders to suit me.”’ 


Cost Men Hold Meeting 


S. L. Whitestone, comptroller, Gen- 
eral Electric Co., Schenectady, N. Y., 
addressed the Sept. 10 meeting of the 
New York chapter of the National As- 
sociation of Cost Accountants on “Sta- 
bilization of Employment.” General 
Electric Co. has studied the problem 
and has developed a plan to minimize 
the cause and effect of unemployment. 
The plan has been commented upon 
by several industrial leaders. The 
next meeting of the chapter will be 
held on Oct. 14 when E. S. LaRose, as- 
sistant comptroller, Baush & Lomb 
Optical Co., Rochester, N. Y., will 
speak on budgetary control. 


Book Review 

Methods of Testing for Foundry 
Moulding Sands, paper, 35 pages, 6 x 
9%, inches published by the British 
Cast Iron Research association, Birm- 
ingham, England, and supplied by Tut 
Founpry, Cleveland, for $2.50 and in 
London by the Penton Publishing Co. 
Ltd., 416-17 Caxton House, Westmins- 
ter, for 10s 6d. 

As a part of its research work, the 
British Cast Iron Research associa- 
tion examined available British na- 
tural molding sands, and in the exami- 
nation applied scientific tests that 
would yield information of value to 
users of the sands. The test methods 
adopted in the examinations are de- 
scribed in detail in this bulletin. 
Methods included are: Sampling; 
milling or treatment before examina- 
tion; moisture content; ramming dry 
sand tests; mechanical analysis, 
strength; permeability; expansion and 
contraction; refractoriness, and chem- 
ical analysis. A bibliography of ar- 
ticles also is included. 





Steel Group Sees Pickup 


Members Attending Meeting at Pittsburgh Report Prospects 
Are Somewhat Brighter—Secretary Davis Addresses Meeting 


r- HE chump of the _ business 
world is the manufacturer who 
sells his product below the cost 


of production and then cuts wages of 


his employes to make up the deficit, 
declared Secretary of Labor James J. 
Davis, in an address before the Steel 
Founders’ Society of America, Inc., 
at Pittsburgh on Sept. 11. Competi- 
tion is proper when confined to com- 
petition between rival efficiencies, 
but it is an entirely different story 
when it leads to wage reductions and 
salary cuts. 


Business Is Improving 


Indications that business is pick- 
ing up are descernible through the 
country, according to the secretary, 
who believes that industry should 
congratulate itself in being able to 
see the pendulum swing in the right 
direction after so short a time. While 
all have been carried to such a depth 
of pessimism that anyone who ven 
tured to say that good times would 
return was labeled a ‘‘Pollyanna,”’ 
unmistakable signs of health and vi- 
gor are beginning to show them- 
selves. Recently, agreements have 
been reached that guarantee peace 
ful relations in an industry employ- 
ing 150,000 workers. A big Eastern 
concern has just added 1000 em- 
ployes to the payroll and the latter 
part of the month 21,000 workers 
will be called back to work in an 
other industrial city. 

According to Mr. Davis, the time 
is not far distance when the periods 
of unemployment will be a thing of 
the past. The genius of America has 
practically put out of existence such 
things as famine and pestilence, evils 
that once were thought beyond the 
power of man to control. Employ- 
ment soon will be placed in the same 
category for the genius of industrial 
leaders is certainly equal to the task 
of solving this problem. Once the 
men of industry have centered their 
energy upon it, unemployment, like 
the other plagues, will disappear. 

The secretary paid tribute to the 
work of the Steel Founders’ society 
and declared that if that group can 
assist in stopping unfair competition, 
the sort which is ruining the business 
of the country and forcing companies 
to sell below the cost of production, 
it will have done something eminent- 
ly worth while. 

Reports of members of the society 
attending the convention indicate a 
trend upward in business, although 
operations at present are spotty. In 
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a majority of instances, September 
operations started off a trifle in ad- 
vance of August and many see hope 
ful signs in the near future. It was 
brought out that the drafting rooms 
of machine tool manufacturers are 
busy working on the design of new 
tools and that considerable business 
from that quarter would be ready for 
the foundries in the near future. 

In mid-August, out of 60 com- 
panies reporting, 20 were operating 
below 50 per cent, 18 between 50 
and 59 per cent, seven between 60 
and 69 per cent, six between 70 and 
79 per cent, three between 80 and 8&9 
per cent, three between 90 and 99 
per cent and three over 100 per cent 
of capacity. Out of 58 reporting 
on the business outlook thirty days 
ago, 3 reported that prospects are 
good, 43 fair and 12 poor. During 
the past month, this outlook has ac- 
quired a more cheerful aspect. 

Regular business of the_ society 
was transacted at the morning ses 
sion, with John E. Galvin, Ohio Steel 
Foundry Co., Lima, O., and vice pres- 
ident of the Central Atlantic division 
Granville 
P. Rogers, managing director of the 


of the society, presiding. 


society, reported that copies of the 
standard cost 
which has been prepared by the cost 


accounting system, 


committee, now are ready for distri 
bution to members of the society and 
that copies may be purchased by non 
members. The material has been 
prepared in loose-leaf form so that 
necessary additions or corrections 
may be made from time to time to 
keep the system up-to-date. He stat- 
ed that six new members had been 
added to the society at the meeting 
of the board of directors immediately 
preceding the session, making a total 
membership of 75. A new member- 
ship drive committee has been ap 
pointed with S. Wells Utley, Detroit 
Steel Castings Co., Detroit, chair- 
man. 


To Meet in New York 


The next regular meeting of the 
society will be held in New York on 
the day preceding the meeting of the 
American Iron & Steel institute. The 
meeting, which normally would be 
held in November, has been post- 
poned to Dec. 11 and will be held in 
Chicago. Mr. Rogers stated that 15,- 
000 copies of the standard trade cus- 
toms developed by the society had 
been distributed to purchasing agents 
and that a gratifying response had 
resulted. He spoke of the invita- 


tion to appoint a member on the j 
committee on foundry education 
engineering schools, which is sp: 
sored by the American Foundryni 
association, and stated that a 1 
resentative of the society would 
appointed in the near future. 
ports were made by R. J. Dé 
Reading Steel Casting Co., Readi 
Pa., chairman of the technical 
search committee; T. H. Harv 
Ohio Steel Foundry Co., Lima, 
chairman of the merchandising co 
mittee and by W. H. Worilow, |! 
banon Steel Foundry, Lebanon, | 
and Ralph F. Tillman, Industr 
Steel Casting Co., Toledo, represe: 
ing two divisions of a committee d 
veloping new uses of steel castins 
The merchandising committee w 
authorized to plan a convention 
steel castings salesmen at a futu 
meeting of the society. Chairm 
Galvin suggested that it might 
exceedingly beneficial for the socik 
to prepare and publish a manual 
salesmen. 


Research Progress Outlined 


iollowing the report on busin: 
conditions at the opening of the 
ternoon session, Dr. L. W. Bass, exe 
utive assistant, Mellon Instituté 
Industrial Pittsburs 
spoke on “Industrial Research a1 
Progress.” Dr. Bass outlined t! 
progress that has been made in i: 
dustry through the application of tl 
results obtained through industria 
research. He stated that the busi 


Research, 


ness of research at present is good 


for in times of industrial depressio: 


companies look to the research labo 


ratory to better their positions. R« 
search is undertaken to develop ne 


uses, new materials, new processes 


and to eliminate waste. Manageri: 
research follows lines of cost a 
counting, ete., while economic r 
search will deal with the conditio: 
in the industry. 
that the results of research are ma! 
ifested slowly, it usually requiri) 
from 2 to 5 years to transfer the r 
sults of the laboratory to the indu 
trial application. 
broad meaning may be considered a 


insurance against obsolescences ol! 


both products and processes, accord 
ing to Dr. Bass. 


Meetings of both the large ar 


small castings divisions were held 


following the general session in th 

afternoon. G. R. Casey, Treadwe 

Engineering Co., Easton, Pa., presid 
(Concluded on Page 112) 
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It was pointed out 
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PRESSURE PIPE Is Cast 


Horizonta 


-ll 


Details Are Presented in Coremaking, Shakingout and 
Cleaning of Long Pressure Pipe Cast in Green Sand Molds 


ETHODS and equipment em- 
ployed in molding, pouring 
and shaking out 16-foot 


eths of cast iron pressure pipe in 
green sand foundry of the Mc- 
Wane Cast Iron Pipe Co., Birming- 
n, Ala., were described in a pre- 
ing article in this series, published 
Sept. 15 issue of Tue Founpry and 
eginning on page 48. 
The green sand cores are made ac- 
cording to the method first developed 
the soil pipe industry. The method 
so simple and perfect that it still 
practiced universally without any 
inge from the original method 
t introduced about 40 years ago. 
Green sand cores swept on revolv- 
barrels were known long before 
hat time. The present writer as a 
vy, helped to make them and recalls 
id grizzled veterans of those days 
refering to similar experience in 
their apprentice days. 
In these various early experiences 


By Pat Dwyer 


the sand was packed on the barrels 
with the hands and was brought to 
the proper shape and diameter by a 
long straight edge or strike mounted 
on two supports and designed to en- 
gage the sand on the revolving barrel 
along a center line. The practice 
practically was similar to that em- 
ployed down to the present in the 
making of loam cores. 

In the present practice of making 
green sand cores, the practice which 
dates back approximately 40 years, 
and the practice pursued at that 
plant of the McWane Cast Iron Pipe 
Co., the prepared sand falls on the 
barrel in a thin stream with suffi- 
cient force to pack it to the required 
density. The greater part of the core- 
making equipment was supplied by 
Cc. O. Bartlett & Snow Co., Cleveland. 

The long steel barrel perforated 
freely with vent holes is dipped in a 
water tank before it is placed on two 
end bearings. A simple, quick acting 


motor driven clutch is attached to 
one end and the barrel is set in mo 
tion. The speed varies to some ex- 
tent according to the diameter of the 
barrel. For a 6-inch core the speed 
is approximately 100 revolutions per 
minute and the average time per core 
on a run of 100 is about % minute. 
Actual time of applying the sand to 
the barrel is only 10 seconds. A long 
strike, reinforced with a steel strip 
along the cutting edge and adjusted 
accurately to the proper diameter, 
removes the surplus sand from the 
barrel and leaves a smooth, straight 
core, accurate to within a plus or 
minus tolerance of a few thousandths 
of an inch. 

Sand for a twin unit where the 
cores are made, is prepared in equip- 
ment supplied by the National Engi- 
neering Co., Chicago. The sand, care- 
fully controlled in permeability and 
water content is prepared outside 
the foundry and then brought in and 


gy. 1—Green Sand Falling in a Narrow Stream from a Hopper on to a Rapidly Revolving Barrel Forms a Straight 
Smooth Core. The Cores Are Loaded on a Special Car 
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Fig. 2—One of the Battery of Long Tumbling Barrels in Which the Pipe Castings 
Are Cleaned 


lifted by a bucket elevator to a stor- 
age hopper over the coremaking ma- 
chine. A long, horizontal rod within 
reach of the operator, starts and 
stops a motor which releases or stops 


the flow of sand in a vertical wooden 


chute. A long, narrow orifice in the 


bottom of the chute directs the sand 


on a top center line on the core bar- 


rel, 


One of the coremaking stations 
with the various items of auxiliary 
equipment is shown in Fig. 1. A 
length of I-beam at each end sup- 


Fig. 3—(Above) The Rapidly Re- 
volving Pipe Is Subjected to the 
Cleaning Action of a Long Row of 
Small Iron Blocks Attached to a 
Movable Head 





ports a short air hoist traveling on a 
trolley and equipped at the lower end 
with a special device for inserting 
into the open end of the core barrel. 
This air hoist is employed to lift the 
empty barrels from the skidway at 
the back of the machine and place 
them one at a time in the bearings 
where they are revolved and where 
they receive a coating of sand ap- 
proximately %-inch thick. The same 
hoist then lifts the finished core and 
places it on a long car with suitable 
supports on the ends for four cores. 





100 


The loaded car is lifted away by one 
of the overhead electric cranes and 
placed close to the mold assembly 
section of the floor. Here the cores 
are lifted individually by the crane 
and placed in the molds. An empty 
core car is placed in front of the core 
making station and the exchange of 
cars is repeated steadily throughout 
the day. 

After the molds are shaken out as 
described previously, the pipe cast- 
ings with the cores still in place, are 
lifted on to a transfer car which 































takes them into an adjoining bay 
Here they are rolled on to a skidwa 
and then lifted one at a time by 
crane and placed upon the specia 
tilting device shown in Fig. 6. Thi 
device is equipped with vibrato: 
which go into action as the platfor: 
starts to move from a horizontal to 
tilted postion. By the time the pip 
has attained an elevation of approxi 
mately 45 degrees almost all the sar 
has escaped and the core barrel fo 
lows. An air cushioned carrier allow 
it to sink slowly until it has cleare 
the pipe. Then the table is tilte 
back to a horizontal position. T!} 
pipe is rolled forward on a skidway 
leading to the cleaning room whi 
the core barrel is rolled in the opp 
site direction on a second skidwa 
leading to the core making station. 

The pipe skidway terminates at 
specially designed scrubbing machi 
shown in Fig. 3 where the rapidly r: 
volving pipe comes into contact wit 
a great number of hard iron scrape! 
mounted individually on a long hori 
zontal bar. Small pipe in _ 6-foot 
lengths and larger sizes in 12-foot 
lengths are cleaned in a battery of 
tumbling barrels of the general type 
shown in Fig. 2 and built by the 
Whiting Corp., Harvey, IIl. 

A small chain hoist suspended 
from an I-beam is empoyed to lift 
the casting into and out of the bar 
rel and the cleaning action is effects 
by hard iron stars or jacks. Each 
tumbling barrel is direct motor 
driven and is equipped with dust ar 
rester attachment. 





Each pipe is submitted to a water 
test at 500 pounds per square inc! 
pressure. The method and equipment 
for applying this test are shown in 
Fig. 7. and are similar to those em 
ployed in other pipe shops described 
in preceding numbers in this series 





Fig. 4—(Below) A Transfer Car Is 
Employed To Manipulate the Spe 
cial Ladles in Front of the Cupolas 

























» 
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Method and equipment for applying 
he usual pitch coating inside and 
sutside the pipe also follow ortho- 
lox practice with the single excep- 
ion that the pipes are water tested 
efore the coating is applied, where- 

s the usual custom is to coat them 
rst and apply the water test after- 
vard. 

To meet certain conditions, a cement 
oating is specified for the interior of 

ater pipes. This cement lining to a 
thickness of approximately %%-inch 
; applied centrifugally. The pipe 

placed horizontally with the ends 
esting on opposed rollers that may 
be started and stopped at will. A long 
narrow trough designed to hold a de- 
finite amount of cement, mixed to the 
required consistency, is filled with ce- 

ent and introduced through one end 
of the pipe. The pipe then is started 
vhirling and the contents of the 
trough are dumped against the face. 
Centrifugal action distributed the 
liquid cement uniformly over the in- 
de surface of the pipe. 

Iron for the two sections of the 
foundry, one section for the short 
lengths and fittings, and one section 
for the 16-foot lengths, is melted in 
two cupolas made by the Whiting 
Corp., Harvey Ill., and lined to 72 
inches. Charges for the cupolas are 

ade up in 4200-pound lots. 

On acount of the low manganese 
ontent of southern iron, it is custom- 

y to add about 10 pounds of spiegel- 

sen to each charge in the cupola. 

Pipe castings are poured from iron 
f the following approximate analysis: 
Silicon 2.25 per cent, sulphur 0.07 per 
ent, phosphorus 0.75 per cent, man- 
inese 0.40 per cent. 

The stockyard is spanned by a 5-ton 

ane made by the Harnischfeger 
Corp., Milwaukee. A magnet suspend- 
i from this crane is employed to lift 








Fig. 5 (Below) 1 Special Device 
Suspended From the Crane Is Em- 
ployed To Carry the Entire Mold 
to the Shakeout Station 
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Fig. 7- 


the pig iron and scrap from the yard 
to an extension to the charging floor 
where the materials are dropped ac- 
cording to classification into various 
bins. A roof covers the charging floor 
in the immediate vicinity of the cu- 
polas, but the extension floor is un- 
covered and the roof over the covered 
part is supported on columns instead 
of side walls. Climatic conditions in 
the district favor this type of building 
construction around the cupolas. 
Component parts for the charges 
are loaded by hand on _ buggies, 
weighed and then the buggies are 













































Cleaned Pipe Castings on Their Way to the Pitch Tanks Are Subjected 
to a Water Pressure Test 


pushed to the vicinity of the two 
charging doors with which each cu- 
pola is provided. Coke, iron, and 
limestone are charged by hand into 
the cupola. One cupola melts iron 
continuously all day for the long pipe 
department. The second cupola runs 
two heats per day to pour off the 
short pipes made on two shifts. 

In the first shift the molders work 
from 4:00 to 11:00 a.m. In the second 
all the molds are made between 4:00 
and 11:00 p.m. Pouring commences 
when the floors are filled with 


molds and continues until every mold 












Fig. 6—(Above) The Arbor Slides 
Out of the Pipe by Gravity After 
the Sand Has Been Loosened on 
the Vibrating, Tilting Table 








has been filled with iron. A shakeout 
crew takes charge after each pouring 
period, removes the castings, stacks 
the flasks and arbors and reconditions 
the sand on each floor. The sand is 
prepared for use and is arranged in 
long windrows by two machines made 
by the American Foundry Equipment 
Co., Mishawaka, Ind. 

All the iron is poured from multi- 
lipped ladles. The only essential dif- 
ference between the ladles used in the 
two sections of the foundry is that 
in one the ladle is comparatively short 
and is equipped with only four lips 
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while in the other section of the 
foundry, the ladle is 16 feet in length 
and distributes the molten iron simul- 
taneously through 14 lips. The lips 
are attached to the ladle in such a 
manner that iron enters at the bot- 
tom and emerges at the top, thus con- 
stituting a self skimming unit. 

An electrically operated transfer 
car is employed to spot the ladles in 
front of either cupola and to supple- 
ment the cranes in the passages of the 
ladles between the cupolas and the 
various stations where the iron is dis- 
tributed. 

Molten iron throughout the dura- 
tion of a heat, runs constantly from 
the spout into a special 4-ton ladle 
with one flat side which nestles close 
to the side of the cupola spout and 
serves as a receiver. As each multilip 
ladle is spotted in front of the spout, 
the reservoir ladle is tilted from the 
back by a cable attached to an air 
hoist and the required quantity of 
metal is spilled into the pouring ladle. 
Slag from the cupola comes out 
through the tap hole with the metal 
and is separated in the spout where 
it runs over one side while the iron 
flows under a trap in the spout and 
thence into the waiting ladle. 


Make Small Pipe 


Small size pressure pipe in 6-foot 
lengths are made in five of the found- 
ry bays with two floors extending 
longitudinally in each bay. The pat- 
terns are mounted in pairs. The 
molding machine in effect is a bench 
mounted on wheels which follows the 
diminishing sand pile from one end of 
the floor to the other end. The pat- 
terns are dropped part way through 
this iron bench after the flask has 
been rammed. A quick acting hand 
lever on the side lowers and raises the 
patterns as _ required. Automatic 
clamps on the side also grip the 
flask and hold it in position during 
the ramming period. 

The same accuracy in equipment 
and method noted in the long pipe 
section, also is in evidence here. The 
job of producing these pipes has been 
divided into three logical parts, mold- 
ing, coremaking and shaking out. Men 
rapidly develop speed and skill in 
their particular specialties. The molds 
are rammed by hand in close fitting 
flasks with slanting sides and with 
bars in both cope and drag. 

After the short pipes are cleaned 
they are tapped and threaded on the 
ends and assembled in groups of three, 
thus constituting 18-foot lengths for 
the convenience of the contractor in 
laying them when they arrive at their 
destination. Each three-section length 
is tested by placing it in a tank and 
subjecting it to air pressure while 
under water. 

A well equipped machine shop is 
maintained on the premises for effect- 
ing repairs, for machining special 
pipes and for preparing flasks and 
patterns. Compressed air for the vari- 
ous items of pneumatic equipment is 
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supplied by a direct motor driven twin 
compressor made by the Hardie-Tyne 
Mfg. Co., Birmingham and by two 
smaller machines, one made by the 
Chicago Pneumatic Tool Co., and the 
other by the Ingersoll-Rand Co., New 
York. 


This is the eighth of a series of arti- 
cles dealing with the cast iron pipe in- 
dustry in the South. Succeeding articles 
are scheduled for publication in early 
issues of THE FOUNDRY. 

The Editors 


Chicago Building Topped 
by Aluminum Statue 


Aluminum has come to the front 
in the past few years as an architec- 
tural material to modernize the dec- 
orative design of many new build- 
ings. Chief among the reasons for 
its adaption is its resistance to at- 
mospheriec corrosion. Others are its 


lightness and the various’. shades 
that it may be 
made to assume 


by different treat- 
ments. Typical 
aluminum cast- 
ings used for dec- 
orative purposes 
include span- 


Surmounting the 


New Chicago 

Board of Trade 

Building Will Be 

an Aluminum 

Statue 31 Feet 
High 

drels, mullions, 


window sills, roof 
cornices and 
crestings, c 0 p- 
ings, facias, 
grilles, radiators, 
covers and _ stat- 
ues. In 1928, the 
city of St. Louis 
constructed 
a new civil court house, which rose 
approximately 400 feet above the 
street level. The cap sheaf of the 
building was composed of two alu- 
minum sphinx to signify dignity and 
justice. Total length of the cast- 
ing was 19 feet 10 inches; greatest 
width, 12 feet and extreme height, 
11 feet 9 inches. A description of 
the methods used to produce the cast- 
ing was carried in the Oct. 15, 1928 
issue of THe Founpry. 





Aluminum alloy was used recently 
to produce a figure to surmount the 
new Board of Trade building in Chi- 
cago. The figure, shown in the 
accompanying illustration, repre- 
sents one of the greatest activities of 
the board, namely wheat trade. The 
head of the figure is crowned with 
a laurel wreath symbolic of honor 
and the body is draped in a robe 











One har 


falling in folds to the feet. 
of the figure clasps a sheaf of whe 


and the other hand holds a ba 
The figure is 31 feet high and weig) 
6500 pounds. It was cast by the Go 
ham Co., Bronze division, Proy 
dence, R. I., from a special aluminu 
alloy for architectural purposes ma: 
by the Apex Smelting Co., Chicag 


Foundry Company Buys 
Radiator Plant 


The Buffalo Pipe & Foundry C« 
recently organized and incorporat: 
by Frank B. Baird and associat« 
has taken over the idle Arco pla 
of the American Radiator Co., Au 
tin street, Buffalo, and remodeli! 
operations are under way. It 
planned to begin production of ca 
iron pipe for the building trade at 
an early date. 

Mr. Baird, president of the ne 
concern, has been identified with th: 
iron producing business for near! 
forty years. He organized the But 
falo Furnace Co. in 1892, the Unio: 
Iron Works in 1898, and the Buffalo 
Charcoal Co. in 1899. After con 
solidation, the Buffalo Union Fu 
nace Co. was formed. The latte: 
concern is now controlled by the 
Hanna Furnace Co., of which Mr 
Baird is a director. 


Exhibit Is Interesting 


That castings and the process o! 
manufacture hold public interest is 
evidenced by the fact that the cast 
ings exhibit at the Newark museun 
has been seen by 14,000 people sinc: 
opening in June. A description of 
the exhibit was carried in the July 
15 issue of Tue Founpry and an 
article in the Sept. 10 issue of th 
Newark Evening News comments 
on its popularity. The article de 
scribes the exhibit and says that 
workers from several plants in New 
ark attended the exhibit in groups on 
special evenings and that other 
groups will attend in the future. The 
exhibit will be open until Nov. 1 
when it will be sent throughout the 
country as a loan exhibit. 


Wants Cost Information 


Merchandising committee of the 
Gray Iron institute, Cleveland, is in 
terested in securing information on 
methods used for figuring costs of 
alloy castings. The committee has 
found that there is a lack of infor 
mation among foundries concerning 
cost of the use of alloys. The com 
mittee also has found that there is 
a tendency on the part of some 
foundries to consider the additional 
cost for the theoretical amount of 
alloy used in the casting where the 
actual cost sometimes has been as 
high as 300 per cent of the alloy 
cost because the alloy is present in 
gates, sprues, and defective castings 
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Long Heating Periods at 


* 7 
H igh ff emperatures 


Affect Gray Cast [ron 


By R. S. MacPherran and H. Krueger 


WING to prospective higher greater effect than one continuous pearlite when heated at high temper- 
6) temperatures of operation, it heat. However, they conducted most atures; that low silicon, chromium, 
has become necessary to of their tests above 1500 degrees low carbon, and also phosphorus and 
1ow the effect of a long-time hold at Fahr., which range is not touched manganese to a lesser extent, tend 
sh temperatures on various types by this paper. O. W. Potter, Heat to stabilize the carbide and delay this 
cast iron. It has also become de- Treatment of Gray Cast Iron, A.F.A. action. He finds also a decided soft- 
ible to know what types of cast —Belgian exchange paper, 1927, finds ening effect when heating at 840 de- 
on best resist the softening or an- that annealing at 500 degrees Fahr. grees Fahr. for 200 hours, with a 
nealing effect of high temperature. slightly increases strength of most cooling after each 8 hours of heat- 
J. F. Harper and R. S. MacPherran, irons. ing. His method of procedure was to 
ansactions, American Foundry- J. W. Donaldson in his three papers heat 8 hours and cool overnight, re- 
men’s association, Vol. 30, did some entitled “Low-Temperature Heat peat the heating and cooling the next 
rk in 1922 on annealing gray cast Treatment of Special Cast Iron,” day and continue until his desired to- 
ron. The authors found that hold- Foundry Trade Journal, June 18, tal of 200 hours had been reached. 
cast iron at 1050 degrees Fahr. 1925; “Heat Treatment and Growth The author’s results previously re- 
3 hours had no material effect of Cast Iron,” Foundry Trade Jour- ferred to agree with the findings of 
ipon its hardness or strength. While nal, Feb. 17, 1927; and “Heat Treat- Potter, and the results of this article 
his treatment has been satisfactory ment and Volume Changes of Gray tend to agree with those of Donald- 
for the relief of casting or machine Cast Iron Between 15 Degrees and son, 
strains, the time is inadequate to 600 Degrees Cent.,” Foundry Trade Detail of the procedure on the 
letermine the effect of a long-time Journal, Oct. 25, 1928, covered the present tests was varied by longer 
service. field in detail and with great thor- continuous holds at various tempera- 
Carpenter and Rugan, Journal Iron oughness. Donaldson finds that high tures. Tests were run on irons ac- 
d Steel Institute, 1909, found that silicon, high carbon and nickel tend tually used in the company’s found- 
repeated heating and cooling has a to accelerate the decomposition of ry, particularly on high-test iron. On 





Table I 


Chemical Analyses and Physical Properties of Gray 
Cast Iron “as Cast” 


(Series A) 





Tot. Comb. Graph. Brinell 
Series Size bar Car- Car- Car- Tensile Hard- 
Type of Iron No. “As cast” bon bon bon Si Sul P Mn Ni Cr strength ness 
f 5-6 2 in. Rd. 258 O.76 1.82 2.33 0.096 0.08 O.86 1.48 0.08 63,100 259 
| 28 2% in. Rd. 2958 0.78 1.85 2.23 0.096 0.08 O.86 1.48 0.08 55.700 274 
High-test iron—low-Carbon, 9 3% in. Rd. 2.58 0.69 1.89 2.23 0.096 0.08 0.86 1.43 0.03 54,500 246 
high-Silicon, Nickel 11 lin.x2in. 2.77 0.76 2.01 1.84 0.094 0.08 0.69 2.46 0.02 69,100 272 
x 26 in. 
8-10 1% in. Rd. 2.91 0.84 2.07 1.44 0.093 0.08 0.67 2.12 56,200 269 
1 lin. x 2in. 3.66 0.76 2.90 1.24 0.075 0.43 0.55 0.02 0.02 32,350 196 
x 26 in. 
High-carbon, low-Silicon 14-26 2 in. Rad. 3.66 0.71 2.95 1.29 0.121 0.21 0.78 29,100 175 
23 1% in. Rd. 3.46 0.65 2.81 1.44 0.101 0.29 0.68 36.050 207 
High-carbon, low-silicon, ) 2 lin.x2in. 3.61 0.73 2.88 1.12 0.082 0.19 0.65 0.90 0.02 35,500 199 
Nickel { x 26 in. 
High - carbon, low and 3 lin.x2in. 3.66 0.75 2.91 1.27 0.069 0.42 0.59 0.93 0.32 37,300 220 
medium Silicon, Nickel, x 26 in. 
Chromium 4 1 in. x 2in 3.38 0.72 2.66 1.70 0.071 0.44 0.58 1.07 0.53 42,900 244 
x 26 in 
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repeated heating and cooling, the ef- removed from furnace for brings 
test; replaced in furnace, heated for 


fect of heat is reinforced by possible ° — 
gas penetration and oxidation. With Varies Conditions r days and again cooled and removed 
more nearly continuous heating, those LTHOUGH some work hes for brinell test; replaced in furnac: 
actions are minimized, and the re- at * te es oui tae and heated for remaining 7 days, or 
action produced is more nearly that eng : a ; ee ot me ns a total of 500 hours, and again coole 
: > 7 ( - . . 
of the heat alone. It is quite possible taining the effec - —- . ; Determinations were then made f 
also, in a test of this character, that id moe + oe “ne brinell hardness, combined carb: 
= ; “ ws characteristics of gray cast iron, . : : = lariti ; 
ositi P the surrounding _— and tensile strength. Varitions 
the composition of a : . most investigations have been f sein aitiae di an 2 : 
eases may have a decided influence : those properties are shown in Tab! 
upon the amount of decomposition veouthenta role a oo foam II and IV. In series B, specimens 
produced. Experiments by various a ae wen . , were heated continuously for §& 
investigators show a_ greatly de- grees Fahr. The authors have hours at test temperature, the f 
creased effect of heating when it is determined the effect of heat on nace then being cooled and samp! 
done either in vacuum or in hydro- cng Alas 7 b Ad wage og tested for brinell hardness, combined 
gen from 890 to SOQTOCS PUNT carbon and tensile strength. Resu! 
, giving figures showing the are shown in Tables II and IV 
Describes Equipment Used changes in combined carbon, 
TI f ij , 4 i brinell hardness, tensile and Find No Effect 
1e furnace used in series A_ in- So 
transverse strength. Tests were . — 
vestigation was a hump type draw- se ae ; *apeees From preliminary tests made « 
i f ace. The temperatures were caretes out unter tue enperent several series, the authors found 1: 
ing SFBACS. nian 7 sets of conditions. The first : ea es en : ‘ : : 
determined by a _base-metal couple effect when heating up to and inclu 
oxtendi j mace abc 7 na ing 800 degrees Fahr. i if 
extending into the furnace about 7 temperatures for 500 hours in- i g 800 degrees Fahr for a period of 
inches from the bottom. Temperatures . ae 500 hours. Accordingly, the reported 
: termittently and the second . 
were charted on an automatic re- s tests begin at that temperature. lI) 
. series was heated continuously. : 
corder and were kept constant with- he ae . the A series, bars were cast of var 
; . Various type irons including al- , ; 
in a range of 5 degrees Fahr., plus ‘ ous diameters to give tests on the 
; ae loy mixtures and different sec- : ; ¢ 
or minus. The base-metal couple was be same material with different degrees 
: : : 7 tion test bars were used. The . é 
checked from time to time against a astiiin ts ditties tem « of hardness due to the various se 
paper presented at the Cleve- tions used. In the B series, bars were 
made 1 x 2 x 26 inches and were 
broken transversely between 24-inc! 
supports. All tensile bars were taken 
near the middle of the bar as cast 





series was heated to various 


platinum couple using a_ portable 

potentiometer. New material was 

used for each temperature run. The ‘ : ; 

‘ : can Foundrymen’s association. 

irons represented were made in the mn . , ; 

: : The authors are chief chemist 

cupola and nickel and chromium ad- 

ie and assistant chemist, Allis- : 

ditions were preheated and added to “ : : < and adjacent to the transverse test 

Chalmers Mfg. Co., West Allis, : 

the ladle Wis break. They were machined to 
In series A, specimens were heated si diameter of 0.505 inch, ends were 

at test temperature for 7 days, cooled, threaded, and bars were pulled at 


land convention of the Ameri- 














Table Il 


Combined Carbon and Brinell Hardness After 
Intermittent Heat Treatment 


(Series A) 


Combined Carbon Brinell Hardness 
Series 
No Heating to Temperatures, degrees Fahr Heating to Temperatures, degrees Fahr.- 
800 850 900 950 1000 1050 1100 850 900 950 1000 1050 
5-6 0.75 0.75 0.64 0.21 0.00 0.00 95¢ 258 957 236 197 169 
28 0.66 0.68 0.00 975 27% 
0.51 o§ 0.27 0.00 241 : 204 160 
0.68 3! 0.06 0.00 0.00 7 266 oes 181 161 
0.52 . 0.06 0.00 250 23 159 146 
0.64 f 0.12 0.00 00 c 194 7 133 116 
0.64 56 0.24 0.00 00 75 175 } 132 107 
0.55 00 9 204 
0.61 26 0.07 00 00 96 191 5S 125 117 
0.70 6 0.45 28 16 23 218 181 165 
0.68 53 0.53 .24 22 245 241 217 195 


Combined Carbon and Brinell Hardness After 
Continuous Heat Treatment 


(Series B) 











Combined Carbon Brinell Hardness 


Heating to Temperatures, degrees Fahr Heating to Temperatures, degrees Fahr 


S70 9°20 970 1020 1120 r 9°0 970 1020 


0.67 0.46 0.10 0.00 0.00 925 917 Pr 146 
0.75 0.68 0.57 0.47 0.16 26! 69 ; 923 
0.61 0.44 0.08 0.00 0.00 7 16° 


O.S38 0.72 0.70 0.68 0.33 29 993 
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Chemical Analysis and Physical Properties of 
Unheated Gray 





Table III 


Cast 


(Series B) 


Iron 


Transverse 








Size Tot. Comb. Graph. Brinell -——Test Ten- 

Type of Iron Series Car- Car- Car- Hard- Defiec-_ sile 

No. “As cast” bon bon bon Si Sul P Mn Ni Cr ness Load tion Str. 

High-test Iron, low-Car- /31 lin.x2in. 2.96 0.73 2.23 2.53 0.113 0.06 0.78 0.96 0.02 234 3,660 0.48 49,900 
i vate ; { x 26 in. 

Low-Carbon, high - Sili- {32 lin. x 2in. 2.67 0.79 1.88 2.39 0.090 0.07 0.67 0.76 0.45 267 4,000 0.42 62,700 
con Chromium . a x 26 in. 

High-Carbon, low-Silicon {29 lin. x 2 in. 3.63 0.73 2.90 1.15 0.091 0.17 0.54 0.03 0.03 184 2,660 0.53 32,800 
r x 26 in. 

High-Carbon, low -Sili- [30 1in.x 2in. 3.46 0.87 2.59 1.36 0.085 0.39 0.68 0.015 0.54 227 3,110 0.46 41,900 
con, Chromium ........... t x in. 

speed of %4-inch per minute. Tensile That was not found to be the case. in the series 31 and 29 while series 


specimens pulled at high temperature 
were heated slowly and held at test 
temperature for 20 minutes before 
test was made. 

The thermocouple was in contact 
with the center of the test specimen 
in the type of heating box used. Physi- 
cal and chemical determinations were 
made on material from comparative 
locations in the various specimens. 
The test specimens in series A were 
cut into short lengths and the pieces 
placed in a container which was low- 
ered into the furnace to a point near 
the base-metal couple leading to tem- 
perature recorder. In the B series, 
the test bars 26 inches long were set 
vertically in the furnace. As the fur- 
nace height was insufficient, it was 
necessary to build a well-insulated ex- 
tension about 1 foot high. A small 

ixiliary heater was inserted near the 

p of the furnace to equalize the heat 

top and bottom. 


Temperature Examined 


The temperature of the enlarged 
furnace was explored thoroughly by 
base-metal couples and found to be 
ibout 20 degrees Fahr. at about half 
way from top to bottom. This was ad- 
jacent to point of application of load 
| transverse test. As the tensile bars 
taken next to transverse break 
ind all other tests were made at this 
oint, the temperature of this area 
was used as recorded temperature of 
est run. Most tests had been com- 
leted before the 20-degree difference 
1 furnace temperature was dis- 
vered, otherwise tests at high tem- 
erature could all have been made at 
e temperature of the long-time heat- 
ig. This would have avoided the two 


vere 


mperatures shown as heating and 
sting temperature in Table. IV. 


ransverse bars of series B were not 
art of the original program, but were 
iggested by a member of the Ameri- 
an Foundrymen’s association commit- 
ee to determine whether the dimin- 
shed load after heating was compen- 
ited for by an increased deflection. 
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ascertaining com- 
bined carbon was to determine the 
total carbon by combustion, the 
graphitic carbon gravimetrically and 
then to subtract the graphite from the 
total. The brinell and tensile tests 
and the majority of the carbon deter- 
minations were averages of two or 
more results. It may be noted that 
the combined carbon is sometimes not 
quite in line with the other tests. The 
combined carbon can be determined 
only by difference and may show the 
sum of two errors. It would appear 
safer to rely upon the brinell hard- 
ness and tensile strength to indicate 
the high temperature changes. 


The method of 


Physical Properties Drop 


The bars of series A tested at 850 
degrees Fahr. showed a slight drop in 
combined carbon, with little change 
in tensile strength and practically 
none in brinell hardness, at 900 de- 
grees Fahr., there was a decided drop 
in combined carbon in all but series 
3 and 4, the drop in those being much 
lower, not much change in hardness 
and considerable loss in_ tensile 
strength, but less in those specimens 
containing chromium, at 950 degrees 
Fahr., the action was continued with 
a loss in strength in all specimens but 
much less in series 3 and 4, which con- 
tain chromium, at 1000 and 1050 de- 
grees Fahr., the softening and weaken- 
ing action was further continued, and 
at 1050 degrees Fahr. freedom from 
combined carbon was found in all but 
the series containing chromium. 

At 870 degrees Fahr., bars tested 
in series B showed a drop in comhined 
carbon, with no change in brinell and 
only slight changes in transverse and 
tensile strengths; at 920 degrees 
Fahr., there was a decided drop in 
combined carbon, a drop in brinell in 
series 29 and 31, and also a loss of 
transverse and tensile strength in the 
chromium-free specimen; at 970 de- 
grees Fahr., there was a large Joss in 
brinell hardness, combined carbon 
and tensile and transverse strength 


30 and 32 containing chromium 
showed much less loss; at 1020 de- 
grees Fahr. both series 31 and 29 
showed entire freedom from com- 
bined carbon. 

As the combined carbon diminished 
the strength and hardness of all the 
series continued to fall off up to the 
maximum test temperature. The trans- 
verse bars heated at high temperature 
seemed to average a little lower in de- 
flection, which checks results obtained 
by the authors in 1922. The surface 
of these bars may have been slightly 
effected by the hot gases. 

In addition to making tensile tests 
of the annealed material at room tem- 
perature in series B, tensile tests 
were also made at the temperature at 
which these bars had been previously 
heated. The purpose of this test was 
to determine the tensile strength of 
any iron in service at a given tem- 
perature after a 500-hour hold. Tensile 
tests also were made at elevated tem- 
peratures of the unannealed material, 
as shown in Table IV. 


Tensile Data Given 


Series 31, Table III, broke in its as 
cast and untreated condition at 49,900 
pounds per square inch. That material 
lost approximately 25 per cent tensile 
value on heating 500 hours at 920 de- 
grees Fahr. and pulling at a tempera- 
ture of 900 degrees Fahr., while heat- 
ing 500 hours at 1020 
and pulling at 1000 degrees caused a 
loss of nearly 57 per cent of its tensile 


degrees Fahr. 


strength. Series 29 lost 22 per cent 
after heating at 920 degrees Fahr. and 
54 per cent after heating at 1020 de- 
grees Fahr. In the series 30 and 32, 
both containing chromium, the loss 


was not as great. Series 32 lost 13 per 
cent after heating at 920 degrees Fahr. 
and 36 per cent at 1020 degrees Fahr. 
loct 13 per cent at 920 de- 
grees Fahr and 32 per cent at 1020 
degrees Fehr Locses of this magni- 
tude must be taken into consideration 
when designing parts which must op- 
erate at elevated temperatures. 


Series 30 


105 





Micrographic examination of speci- 
mens of series 1, 2 and 11 showed that 
there was no difference in structure 
before and after the treatment at 850 
degrees Fahr. Micrographs taken after 








several instances of the effect of long- 








total carbon, 3.15 per cent; manganes 






time operation at high temperature. 0.86 per cent; phosphorus, 0.34 px 
A marine diesel engine liner of Eu- cent; sulphur, 0.115 per cent; an 
ropean manufacture, which had been silicon. 0.96 per cent, with a tensi! 
in operation four years and was re- strength of 34,250 pounds per squa:) 








heating at 1000 degrees Fahr. showed moved on account of wear, showed inch and a brinell of 197. At a magn 
an almost complete decomposition of the following analysis: Graphitic car- fication of 500 diameters, there a 
the pearlite, while those taken at 1100 bon, 2.10 per cent; combined carbon, peared to be no breaking down 
degrees Fahr. showed a structure com- 0.76 per cent; total carbon, 2.86 per change of the pearlite due to tempe: 
pletely free from combined carbon. cent; manganese, 0.36 per cent, phos- ture of operation but examination 
In the series 30 and 32, no change phorus, 0.56 per cent; sulphur, 0.126 2000 diameters showed traces of sphe 
in structure was found at 870 degrees per cent; silicon, 2.21 per cent; oidization. 
Fahr. and even after the 1020 degrees chromium, 0.46 per cent and nickel, A gas engine liner after 17 yea 
Fahr. treatment a considerable per- 0.73 per cent; with a tensile strength service showed the following analysi 
centage of combined carbon still re- of 29,300 pounds per square inch and Graphitic carbon, 2.58 per cent; cor 
mained. brinell of 202. The structure was bined carbon, 0.80 per cent; total ca 
Starting with typical pearlitic struc- originally lamellar pearlite. Part of bon, 3.38 per cent; manganese, 0.5 
tures in all irons, micrographs showed the cementite veins in the pearlite had per cent; phosphorus, 0.45 per cent 
a progressive disintegration of the become spheroidized, probably due to sulphur, 0.108 per cent and silico: 
eutectoid into graphite and ferrite, temperature of operation. That action 0.75 per cent, with a tensile strengt 
graphite apparently migrating to the took place even though chromium was of 32,600 pounds per square inch an 
existing graphite plates, while the present and may have been due to the a brinell of 177. The structure at 5! 
ferrite areas grew as the annealing high silicon. diameters showed traces of spheroi 
temperatures increased. The lessening A gas engine liner after four and ized cementite, and it was appare! 
pearlite usually was found adjacent one-half years or 37,879 hours of ac- that a slight softening had take 
to the graphite flakes which became tual operation, which was not removed place. There was some wear but 
swollen in size and fuzzy in appear- because of wear showed the following was removed for other causes. Est 
ance, analysis: Graphitic carbon, 2.42 per mates of the temperature of oper 
It might be interesting to note cent; combined carbon, 0.73 per cent; (Continued on Page 111) 
Table IV 


(Series A) 


Tensile Strength of Gray Cast Irons After 500 
Hours of Various Heat Treatments 


Intermittent Treatment 


Series Heating to Temperatures, degrees Fahr. 
No. 800 850 900 950 1000 1050 
5-6 62.500 62,600 58,700 54,100 45,600 

28 56,400 

9 54,200 53,100 48,200 38,700 

11 ; . 64,000 64,800 56,200 48,000 43,000 
8-10 52.400 45,100 

1 32,750 32.350 32,850 29,150 23,350 20,700 
14-26 29,000 28,800 26,000 21,750 19,050 

23 33,000 . 

2 34,600 35,100 34,650 28,500 23,550 22,200 

3 37,000 37,550 35,250 36,950 29,500 26,950 

4 42550 42,200 44,000 41,450 41,800 36,750 














Continuous Treatment 
(Series B) 
= Tested at High Temperatures 
00 : 
Series Heating Temperatures, degrees Fahr. - 
No. 870 920 970 1020 1120 
38,100 , 
Testing temperatures, degrees Fahr. - 
41.500 850 900 950 1000 1100 
3 45,400 37,600 28,550 21,600 17,100 
20,900 32 60,400 54,500 ; 40,100 25,790 
17,200 29 29,900 25,400 19,700 15,000 12,650 
21,900 30 40,000 36,450 34,700 28,150 19,800 
20,550 
Ley Tested at Room Temperatures 
Series —Heating Temperatures, degrees Fahr. 
No. 870 920 970 1020 1120 
31 50,900 47,350 37,750 33,300 31,500 
32 65,600 62,600 61,000 57,200 48,200 
29 32,700 30,700 24,600 21,900 20,000 
30 41,800 41,700 39,200 38,900 32,000 








Tensile Strength 


Series Testing Temperatures, 
No 850 900 950 
31 $5,500 $3,150 40,600 

2 60,650 56,300 55,500 
29 30,800 29.100 27,200 
80 10,200 38,400 36,606 


degre 


Tensile Strength As Cast at High Temperatures 


and ‘Transverse Strength Heat Treated 


‘es Fahr. 


1000 


37.000 


20,.00 


24,800 





(Series B) 





Transverse Tests 

Series Heating Temperatures, degrees Fahr. 
1100 No. 870 920 970 1020 1120 
28,300 3 } Load 3.520 3,350 2.990 2760 2570 
} Deflection 0.47 0.46 0.47 0.44 0.43 
38,800 32 {| Load 3.700 3.760 3,400 
| Deflection 0.37 0.38 0.42 
19,800 29 | Load 2.630 2,470 2.190 2,050 1,870 
! Deflection 0.51 0.45 0.45 0.48 0.43 
25,800 30 ‘ Load 3,070 3,080 3,220 3,150 2,720 
Deflection 0.42 0.47 U.50 0.48 0.55 
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Believe It or Not— 






The Foundry Industry Needs 
The Lechnician 


HILE it is generally ac- 
cepted today that machinery, 
and materials processed by 
ichinery, both being amenable to 
ell known physical and chemical 
ws, can be best controlled and mani- 
lated by technicians educated and 
iined for the purpose, there still re- 
iin a few benighted souls who have 
yet reached that stage. Although 
ictically all successful industries 
ep technicians in their employ to 
pply scientific principles, to their 
inufacturing foundrymen 
nsider an occasional chemical analy- 
about the limit of the technician’s 
macity to assist and his efforts are 
t encouraged along so-called practi- 
| lines. The result is, that while 
no industry is more basically neces- 
ry than the foundry, none is so deep 
the throes of despondency 


process, 


Must Solve Problem 


The malleable castings industry 
lost considerable legitimate busi- 
ess to pressed steel and is an out- 
nding example of what happens 
en an industry scorns the assist- 
ce of the engineering technician 
is a pity that those on whom this 
lamity has fallen seem incompe 
ent to analyze the problem or cope 
ith it. 
In some cases it was the smoother 
d neater finish of pressed steel that 
ought about the substitution. How- 
er, by using proper sand and mold- 
methods, and tumbling the cast- 
s with steel shot, leather scraps and 
rdwood splinters instead of hard 
n stars, a finish equal to or better 
an that of pressed steel can be im- 
irted to malleable castings with 
mall extra cost. 
A manufacturer of automobile steer- 
wheels formerly used in excess of 
1”) malleable spiders daily, but sub- 
ituted pressed steel when it was 
und that buffing operations re- 
ilired to make malleable present- 
ble cost 10 cents each. 
In the majority of cases, pressed 
teel is substituted simply because it 
considered cheaper than malleable 
on. This might seem strange in view 
f the fact that steel plate delivered 
t the press costs approximately 3 
ents a pound while iron at the spout 
t the malleable foundry costs less 
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By kK. O. Keator 


than 2 cents a pound. As a matter of 
fact, pressed steel is not essentially 
cheaper than malleable castings, but 
merely happens to be so because of 
the crudities and wasted effort pre- 
vailing throughout the entire process 
of making malleable castings which, 
on the average, doubles the production 
cost. Much of the same handicap ap- 
plies to all ferrous and nonferrous 
castings. 

It would seem, that in view of the 
extremities to which foundrymen have 
been forced, they would study the situ- 
ation carefully to get at the root of 
the trouble, ascertaining the cause and 





Thought Provoking 


W HEN Professor Beese, then 
head of the industrial en- 
gineering department, Pennsyl- 


college, State Col- 


aske d his nou ramous 


vania State 
lege, Pa., 
question last spring 
the advisability of 


regarding 

teaching 
foundry practice as a part of 
an engineering course, he 
started a discussion which has 
extended far beyond the campus 


atmosphere into many phases 
of the foundry industry. Many 
of the interesting and valuable 


discussions have been presented 
in Tur Founpry since the first 
of the discussions was pub- 
lished in the March 15 issue. 
This contribution was prepared 
for presentation in the section 
known as, Reader’s Comment, an 
open forum where thought and 
opinion not necessarily agreeing 
with the thought of Tur Founp- 
ry finds place, but due to the 
length of Mr. Keators expres 
sion, it is presented as a feature 
article. leaders of the 
foundry industry may not agree 
with the arguments set forth 
Many may consider the ideas 
which he has presented as be- 
ing rather advanced. The dis 
cussion is presented in the hope 
that it will further 
thought on this important prob- 
lem facing the foundry indus- 
try. 


Many 


provoke 














applying corrective remedies. Some 
have done so but others have folded 
up, instead of fighting back with the 
same weapons that have licked them 
so far, viz., scientific methods 
Practically everything written of a 
derogatory nature concerning techni 
cians has been inspired by the actions 
of young inexperienced graduates, and 
particularly those placed among un 
familiar surroundings, devoid of lead 
ership competent to direct them along 
useful lines. Anyone should know that 
a boy just graduated from technical 
school is no more qualified to solve 
foundry problems than the recently 
graduated law student is to try cases 


before juries, with seasoned lawyers 
as his opponents. This is true with 
all professions. Years of study and re 


flection along with his daily work are 
necessary before the technician can 
size up a situation and correctly ap 
ply the rules, laws and principles with 
which he became slightly acquainted 
at college. 


Mature Technicians Needed 


The foundryman must take stock 
of himself and find out why he has no 
one in his organization competent to 
apply scientific principles to practi- 
cal problems. He can rest assured 
that just as soon as he makes it worth 
while for the mature technician to 
assist him, competent technical super 
vision will be forthcoming. However, 
he must realize that there are fakers 
in all lines of humarf endeavor, and 
that there is no such thing as long 
distance technical supervision. It can 
be applied only in person and right on 
the job, for what is not positively 
known cannot be given honest en 
dorsement. 

Only sporadic attempts have been 
made to foundries along 
scientific lines, so no one really knows 
to what extent economies can be af 
fected by doing so. The idea is so 
little understood among foundrymen 
that they cannot disassociate it from 
the belief that it implies increased 
production costs, whereas it should 
imply the opposite. As long as men 
are in business for profits, a certain 
balance must be maintained among 
the three vital factors, quality, work 
manship and price, and whatever that 
relation is, it can be reached and main 


operate 
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tained best by the 
scientific methods. 

Foundrymen should learn to think 
more logically. As a general proposi- 
tion, claims made by any one found 
ryman of a material superior in qual- 
ity to that of his competitors who 
are making the same class of castings 
and are members of the same trade 
organization, do not impress buyers 
favorably. Other members make the 
same claims. If the buyer does not 
actually discount them all he expects 
the same high grade material from 
all as a matter of course, hence noth- 
ing is gained but a bad impression 
from advancing this argument for 
overcoming sales_ resistance. The 
foundryman should do as others have 
found necessary. He should pin his 
hopes for profits on new methods for 
effecting economies without lowering 
the grade of his product. This in- 
evitably means scientific supervision 
of manufacturing processes and the 
adoption of a practical plan for re- 
warding individual workers substan- 
tially for valuable suggestions. 


application of 


Factors Must Be Studied 


Machine molding was introduced a 
generation ago, and in the natural 
course of events it could have been 
expected that all the factors affecting 
machine molding would be studied 
scientifically to get everything pos- 
sible out of the method. Such a 
study would have involved segregat- 
ing the various factors, trying them 
out to determine their effect, _ first 
alone and then together and from 
the results establishing the best pos- 
However, after 30 
foundry 


sible technique 
years of machine molding, 
men have not yet even located the 
controlling affect the 
problem, much less calibrating them 
or affixing numerical values so neces 
sary to prevent repeating mistakes. 
They do not recognize the necessity 
for research work of this kind. The 
practical foundryman’s idea of operat- 
ing a foundry successfully is to hand 
a pattern to a strapping negro molder, 
point to a molding machine and say 
“Here you are George, now make the 
sand fly.” ‘ 


factors that 


But George isn’t doing so good. It 
requires more than a strong back to 
compensate for 5 to 10 per cent mold- 
ing loss, the maintenance of batteries 
of grinding machines, straightening 
hammers and operators, chippers and 
trimmers, a fleet of trucks for han- 
dling the castings back and forth for 
these operations, and a corps of in- 
spectors, plus the overhead cost of 
all this unproductive labor used sole- 
ly for correcting defects that are 
neither necessary nor unavoidable. 
Scientific methods must be adopted, 
first, to find ways of eliminating the 
defects that make unproductive labor 
necessary; second, when such ways 
are found to build up a _ technique 
from them to speed up production. 
Harry Dietert, and other sand con- 
trol experts, have laid the foundation 
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for this technique, for without the 
benefit of their labors which are made 
available to all through sand cali- 
brating instruments, consistent re- 
sults with the other factors would be 
impossible. This is the second factor 
that can be removed from the list of 
unknowns. The first is the ability 
of the present day metallurgist to pre- 
pare mixtures that assure consistent 
properties. 

While foundrymen will not admit 
it, molding machines are much of an 
unknown factor in machine molding. 
Hand squeezers act differently from 
power squeezers; jolt ramming has a 
different effect on the sand from that 
of both squeezing and hand ramming. 
Squeezer machines turn out more 
molds a day than other methods of 
ramming sand, but are prone to make 
defects on the castings as the result 
of spots of different densities through- 
out the mold which result in washes, 
ramoffs, swells and fins. Most found- 
rymen being unaware of this peculiar- 
ity of sand rammed with squeezers 
are unable to diagnose their losses, 
which of course is a severe handicap 
to any efforts toward systemization. 
The subject of molding machines is 
one that should be given careful, 
scientific study, the results classified 
and made available in practical form 
for foundry workers. Inevitable bene- 
fits of this would be an increase in 
production double or treble that of 
present-day standards and far neater 
castings. 
constitute anothe un- 

It goes without saying 


Patterns 
known factor 
that patterns first of all should be ac- 
curate inasmuch as it is impossible to 
make accurate castings from _ inac- 
curate patterns. Nevertheless the ma- 
jority of production patterns are in- 
accurate. The majority of inac- 
curacies are found in ordinary match- 
plate patterns and in both cast and 
pinned types. Most cast plates are 
thinner at the center than the out- 
side, sometimes by as much as 1/16- 
inch or more, causing the defect in 
castings known as crush. Cast plates 
of the ordinary variety also become 
inaccurate through distortion from 
shrinkage while solidifying, and the 
result often shows up in the castings 
as shift and ramoff, although strictly 
speaking it is neither. 

Some foundrymen are suspicious of 
cast plates but all seem to have an 
absolute belief in the accuracy of split 
pattern plates where the cope and 
drag halves of the patterns are cast 
separately and then attached to a 
rolled metal plate by pinning. This 
type of pattern will eliminate crush 
but it will not eliminate that defect 
in the castings which somewhat re- 
sembles true shift, where the cope 
mold has moved laterally on the drag 
mold before the iron was poured. 

The foundryman acquires this faith 
in pinned pattern matchplates 
through conclusions from 
loosely made observations and his in- 
ability to check patterns accurately. 


reached 


















He assumes that if two halves of a 
pattern are clamped together with 
the edges flush and drilled for pin- 
ning holes cope and drag of the pat- 
tern must register after the halves are 
pinned to opposite sides of the plate 
This procedure includes first laying 
one half of the pattern face down on 
the drill press and drilling the pin 
ning holes for this half, then clamp 
ing the two halves together’ with 
edges exactly flush and using the first 
set of holes drilled as guides for drill 
ing the pinning holes in the second 
half. The impossibility of drilling 
straight holes by this method causes 
the trouble. The unsupported drill 
always will bend more or less unde: 
the pressure of the feeding lever and 
resulting holes will be oblique with 
respect to the face of the pattern in 
stead of perpendicular. This, of 
course, prevents cope and drag from 
registering, causing what closely re 
sembles true shift on the finished 
castings. 

Such castings are unsightly and 
sometimes cannot be used. For ex 
ample, in sprocket chain links the 
shift quickly increases the diamete: 
of the stock so that the links cannot 
be connected. In the many cases of 
this kind, hand patterns are resorted 
to, with a tremendous slowing down 
in production. In other cases where 
the defect is objectionable only be 
cause of appearances, quack remedies 
are used which are funny, except to 
the customer paying for them 


Remedies Ineffective 


The foundryman- concludes _ thie 
trouble with the accuracy of the pin 
ned pattern is caused by the sand 
slipping on the plate. This is true 
under certain conditions with squeeze: 
machines. To prevent it he has de 
vised various methods of roughening 
the plate. One of these consists in 
stipping both faces with thousands of 
tool marks made by striking a 
pointed punch with light blows of a 
hammer. A _ second is the “offset” 
plate which gives the parting faces of 
the mold a dished effect to prevent 
lateral movement. A third is the but 
ton effect where similar but smalle: 
dished impressions are made between 
patterns and around the edge of the 
plate. Still another is the placing of 
one or more small dams or dykes on 
the plate opposite certain spots on the 
pattern where the defects appea! 
worst on the castings. Of courst 
remedies of this kind cannot do a 
particle of good but the customer pays 
just the same. 

Another source of constant trouble 
and expense of which the practica! 
foundryman is blissfully unaware but 
which helps to keep his crews of trim 
mers, grinders, straighteners, truck 
ers and inspectors busy, is the white 
metal he uses for reproductions off 
the master pattern from which to cast 
the aluminum production patterns 
This metal shrinks approximate) 
1/16-inch per foot with solidification 
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In the case of cast plates having 
ored patterns, and pinned pattern 
lates with cored patterns where the 
vhite metal is used, the trouble pro- 
uces a discrepancy between the di- 
vensions of the core and those of the 
natrix made by the pattern, and is 
xplained as follows: To make the 
ore box, a plaster of paris cast is 
nade off the core print on the mas- 
er pattern. When hardened, the 
ist is trimmed down to the desired 
hickness for use as a pattern from 
vhich to produce the corebox in alu- 
ninum. This in turn, is used for 
naking sand cores. These sand cores 
ire smaller than the core print on 
he master pattern by an amount 
qual to the shrinkage of aluminum 
which is \4-inch to the foot, whereas, 
he matrices are smaller by an 
‘mount equal to the shrinkage of 
duminum plus that of the white 
netal which is a total of 5/16-inch 
ver foot hence the prints are too small 
ro receive the sand cores. 


Loose Sand Causes Wash 


It is necessary then, for the molder 
'o force each core down into the sand 
io prevent the cope resting entirely 
m the cores and distorting the mold. 
(his breaks sand loose from around 
the edges of the core. The sand floats 
nto the metal causing dirty castings 
ind leaving cavities into which the 
metal runs and produces fins and 
snags on the castings which must be 
emoved in the trimming and grind- 
ng departments. Usually the castings 
ire damaged by these operations 
much to the irritation and disgust of 
the customer. The _ substitution of 
onshrinking white metal for the or- 
linary kind used eliminates’ the 

ouble. 

It might be inferred from the fore- 
oing that accurate patterns are im- 
wossible of attainment, but such is not 
the case. Some people have always 
recognized them as a necessity and 
leveloped means of producing them. 
One method is a _ semi-die casting 
process where the metal is poured 
nto hard plaster molds under air 
pressure. Another uses an _ electro 
plating process. Still others consist 
1 various artificial stones. Patterns 
made by these methods are advertised 
n each issue of THe Founpry. Ae- 
urate patterns, while by no means a 
ure-all, are cheap at any price. 

These are but a few examples of 
the foundryman’s unsolved problems 
that, to technicians, stand out like 
beacons in the night. Under the cir- 
cumstances it is useless for the found- 
ryman to shut his eyes to the fact 
that the public has good reason for 
its deep-rooted distrust of castings, or 
even to protest that this feeling is an 
injustified prejudice handed down 
from the days of unscientific mixtures 
of metals, because under conditions in 
vogue at most foundries today the 
best and successful efforts of the 
metallurgist to produce genuinely 
scientific mixtures are often partially 
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or wholly nullified by destructive fac- 
tors innocently introduced by _ so- 
called practical workmen. The gating 
of castings for proper feeding is a 
case in point, for there are certain 
metal mixtures whose strength and 
ductility often are reduced as much 
as 50 to 75 per cent because of un- 
scientific gating. Even the excuse 
often heard that patterns made out- 
side the foundry cause the trouble is 
nothing more than an admission of 
guilt. 

Many customers spend more money 
truing up a considerable proportion 
of their castings, deformed in one 
way or another in the process of 
manufacturing at the foundry, than 
they paid the foundryman for them 
in the first place. No one expects 
castings to be accurate and as it is 
difficult to draw the line between 
scrap and passable work, and human 
nature being what it is, practical 
foundrymen have been prone to crowd 
many of the sins of the foundry on 
the customer and make him feel that 
it is all a legitimate part of the game. 
In the meantime the pressed-metal 
people and manufacturers of forgings, 
through their own technicians con- 
sulting with technicians of the cus- 
tomer, get together and by changing 
the shape of the product adapt it to 
one or the other of these processes of 
manufacture. The foundryman’s po- 
sition is weakened every time this 
happens. 

All of these things and many more 
that can be mentioned, should indi- 
cate clearly that something must be 
radically wrong with the foundry- 
man’s methods and that he must do 
something to stem the tide of anti- 
castings mindedness among buyers or 
face a black future. 

He may believe it or not, but just 
as surely as his competitors have out- 
distanced him through turning to the 
technician for scientific help, there 
lies his hope. There are technicians 
available now who can assist greatly 
in turning out consistently the high- 
est grade of material who can assist 
in turning out castings truer to shape 
by machine molding than is possible 
in any other way, and who, by com- 
bining the advantages possible 
through scientific manipulation § of 
machines and materials, can reduce 
production costs substantially. But 
the foundryman’s best hope lies in 
taking on young technical graduates 
and admonishing them to learn the 
old foundry methods thoroughly, but 
only to improve and not perpetuate 
them. 

A series of six aquatint etchings is 
being distributed by Jenkins Bros. Co., 
80 White street, New York. The etch- 
ings, 11 x 9 inches in size, illustrate 
scenes in the manufacture of Jenkins 
valves. The etchings include: Strength 
test, pouring molten bronze, foundry 
casting, machining, gaging operation 
and testing. A description of the 
operation illustrated, is attached. 


Long Heating Periods 
Affect Gray Iron 


(Continued from Page 106) 


tion of the above liners are known 
but no definite tests have been made. 
The spheroidization of the cementite 
veins in the above structures is inter- 
esting, and in these few cases is in 
proportion to the amount of wear 
shown. 


Only the most general conclusions 
may be made and the authors caution 
against making too many definite de- 
ductions upon the comparatively few 
tests made. It would seem that high 
silicon materially accelerates the de- 
composition of the pearlite, and that 
nickel does the same, although net to 
the same extent. Low silicon and low 
carbon with finely divided graphite 
flakes tend to delay that action. 
Chromium decidedly increases tensile 
strength at room temperature and de- 
lays decomposition of pearlite. It also 
operates to retain the strength at high 
temperatures. 

The tests are instructive in showing 
a low tensile strength at elevated tem- 
peratures. The best results were ob- 
tained from the series containing 
chromium. It would seem that heat- 
resistant iron cannot be made by run- 
ning on low carbon with high silicon 
and nickel to promote fluidity and 
machinability, but that a low-silicon, 
low-carbon iron is much to be pre- 
ferred and that the addition of even 
0.5 per cent chromium greatly in- 
creases the stability of the carbide and 
the strength at high temperature. 


European Practice Is Outlined 


In many foundries in Europe, an 
iron with less than one per cent sili- 
con and about three per cent carbon 
is being made. This iron, when pour- 
ed into small castings, would ordinar- 
ily be too hard to machine. The prac- 
tice there is to pour the metal into 
molds which are preheated to a high 
degree. This produces a much slower 
cooling and leaves the castings in a 
machineable condition A pearlitic 
structure is desired. 

Castings of this type often are used 
where a minimum growth is essential. 
All the conditions favoring a low 
growth are present, and the castings 
are probably as free from growth as 
any gray iron castings can be. It 
might be of interest to note that all 
liners previously described were made 
with an entirely peariltic structure 
but not by the hot-mold process. It 
should be remembered that there is 
nothing in these tests, even at 1120 
degrees Fahr., which would indicate 
that the maximum effect of heat at 
that temperature had been reached. 

The brinell tests in series A, table 
II, show that, when running at those 
temperatures, there is a progressive 
loss of brinell from one week to the 
next. On several series there is a con- 
tinued loss in tensile strength and 
brinell hardness, even after the en- 
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tire decomposition of the carbide has 
been accomplished. It is quite possible 
that a longer time at the higher tem- 
peratures would both softén and 
weaken all the material tested. A sec 


Mandatory Goggle Rule Protects 
Eyes of Workers 


By Harry Guilbert 


HE National Society for the 
Prevention of Blindness esti- 
mates that eye accidents cost 
American. industries $50,000,000 a 
According to the annual state- 
workman’s 


year. 
ment of the bureau of 
compensation, state of Pennsylvania, 
over $11,000,000 was paid out in com- 
pensation for eye accidents from 1916 
to 1929 inclusive 

There is only one method of pre 
venting these sad occurrences and 
that is by enforcing the universal 
weuring of goggles by industrial em 
ployes Today men are carefully 
fitted, and when one 
tvpe of goggles used in former days 


compares the 


with that of today, one wonders whys 
anv intelligent workman should ob 
ject to wearing them After having 
conceivable 


tried tor vears every 


method to persuade men to. guard 
their sight, with little if any su 
cess, I arrived at the conclusion years 
ro that there was only one way to 
prevent these deplorable losses, name 
lv, the universal, mandatory wearing 
ot rougles 

Five years ago the management of 
the Pullman company issued instruc 
tions that everyone must wear gog 
gles while on duty, and, as a result 
it is nearly 5 years since the last 
erious eye injury occurred 
The following notice signed by the 
president hang at the entrance to 
very Pullman repair shop 

“Officers, supervisors and em 
ployes of the Pullman company will 
please wear goggles when enterins 
The gate-keeper will 
provide goggles when necessary 


the shops 
The mandatory ruling is respon 
sible for the good record in so far as 
In the past 
many men were discharged and dis 
but to- 
day we have little trouble along these 


eye losses are concerned. 


ciplined for ignoring the rule, 
lines 
Some companies insist that goggles 
worn at occupations hazardous to 
the sight; in fact, they designate 
What kind of job 
may one engage that is immune 


these occupations 


from accidents to the eyes? For in 
stance, in many foundries men on the 
chipping floor must wear roggles 
How about visitors and men passing 
by 


\ universal mandatory ruling 
means just what it says Everyone 


is included, from the manager down 
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ond 500 hours heating at 950 degrees 
Fahr. of series B bars caused slight 
further losses in both the chrome-free 
series, but not in either of the two 
series of bars containing chromium 


Shop superintendents at the Pullman 
company never would think of walk 
ing through the plant without wear- 
ing goggles A superintendent once 
said he rather walk 
through the shop without shoes than 
without goggles. 

The records of the Pullman com 
pany show that 94 eyes have been 
saved in the past four years. The 
savings in compensation and medical 
expense is estimated at $184,000, not 
including loss in wages. A careful 
analysis indicated that the money in- 
vested in the purchase of 


would much 


goggles for 
2 years vielded 360 per cent in divi 
dends 


Steel Men See Pickup 
(Concluded from Page 98) 


ed at the meeting of the small east 
Walter A. Dorsey, Al 
Steel Co., Marion, O 


“Selling Stee 


ings division. 
loy Cast 
presented a paper on 
Castings to Engineers."’ Mr. Dorsey 
pointed out that steel foundries in 
general have considerable informa 
tion, which, if known to designing 
engineers, would result in the eli 
mination of many weird casting de 
He pointed out that any plan 
of education must include the voung 


man in the technical schools 
George H. Friesel, United Engi 
neering & Foundry Co., 
presided at the meeting of the large 
After discussing 
Dolla 


Steel 


Pittsbure! 


castings division 
What Earnings per Sales 
\re Necessary in the 
Casting 


Large 


Business‘ the group lis 
tened to a discussion of the account 
ing and cost plan of the society by 
H. S. Bartholomew, consulting head 
of the cost engineering department 


and R. L. 


director of the society 


Collier, assistant managing 


Dr. Fritz W. Meyer, foundry con 
sultant, metallurgist and vice presi- 
dent, Valley 
Laboratories, St. Louis, sailed for 
Kurope on the S. S. SrTarenpam Sept 
13. He will visit his father who 
is director and manager of the Sulzer 
Diesel Engine Works, Wintherthur 
Switzerland. After a short vacation, 
Dr. Meyer will tour European coun 
tries investigating foundry develop 
ments in both the ferrous and non 
ferrous industries 


Mississippi Research 


Readers Comment 





To THe Eprrors 

I am interested considerably i: 
the foundry problem which appeare: 
on page 156 of the June 1 issue un 
der the heading “Chilled Rol 
Cracks.” I have brought this ques 
tion up at the meeting of our loca 
foundrymen’s club, but without fa 
vorable results Men who are en 
gaged in the casting of chilled wheels 
and rolls admit that they are con 
fronted with the same difficulty. My 
experience has been that ofter 
chilled rolls and traction wheels de 
velop chill cracks on the face throug} 
the depth of chill whereas corru 
gated rolls or sprockets do not. 
often have seen traction wheels 
poured out of one ladle of iron, shak 
en out while the castings were cherry 
red and thrown into the annealing 
pit. The wheels were annealed wit! 
the aid of a charcoal fire and coole 
gradually until next morning. Whe 
the wheels were removed from the 
annealing pit, some of them devel 
oped chill cracks on the face 

In the case mentioned in the ques 
tion published, I may say that the 
chill crack is not due to the extreme 
ly hard core, but entirely due to the 
mixture of iron. The mixture re 
ommended, to my belief, will not 
answer the purpose. It will not give 
the proper chill The sulphur wil 
be too high and the manganese to 
low 

The roll casting probably will de 
velop more chill cracks on the face 
and the working surface of the chil 
will wear out fast In the case 
tioned I suggest a mixture of 50 pe 
cent pig iron, 30 per cent steel an 
20 per cent foundry returns, and if 
possible employ charcoal pig iron for 
one-half of the suggested amount of 
pig iron The analysis should be 
held within the following limits 
Silicon, 1.5 per cent; sulphur not 
over 0.110 per cent; manganese, not 
under 0.66 per cent and phosphorus 
as low as possible. That mixture wil 
give a chill from % to %-inch deep 
The casting should be left covered 
in the sand until cool enough te 
handle 

A. SILBER 


Chicage 


Make Personnel Changes 
Independent Pneumatic Tool Co 
600 West Jackson boulevard, Chi 
cago, has transferred W. A. Nugent 
formerly manager of the St. Louis 
office, to the Chicago office and F. J 
Passino, formerly manager of the 
Pittsburgh territory has been trans 
ferred to St. Louis. T. J. Clancy of 
the Cleveland office has been ap 
pointed manager of the Pittsburg} 

office to succeed Mr. Passino. 
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Bill Talks Weapons 
and Small Cupolas 


By Pat Dwyer 


F I HAD the time,” Bill remarked 

the other night, “and the price,” 

he added as a gloomy after 
ought, “do you know what I should 
ike to do?” 

“No,” I replied, “and if you want 

n honest, straight forward and un- 
jiased opinion, I have not the slight- 
st curiosity on the subject. How- 
ver, since you have neither the one 
or the other—I presume you refer 
o what is known in vulgar circles as 
odles of both commodities—why do 
ou worry? 

“Also, furthermore and to wit, by 
vhat process of reasoning do you ar- 

ve at the conclusion that I should 
interested? You remind me of the 
tory of the dying Scotchman.” 

“The dying Scotchman?” Bill 
echoed in surprise, “you mean the lad 
vho boarded a pay-as-you-leave car 
ind died of starvation? What has 

it story to do with—” 

“No. This was another lad. \ 
enerable old gent who lay dying in 
iis own bed in peace and comfort. 
lhe minister came to see him and 
vithout preamble of any kind asked 

im if he knew where he was going 
o go after he died. 

‘The old boy eyed him reproach- 
fully. ‘Meenister, meenister,’ he quav- 
ered, ‘is this a time to be askin’ con- 
indrums”?’” 

“The inventor of that story,” Bill 


wood work would be all dark 
oak with heavy beams sup 
porting the ceiling. The 
mission style furniture would 
be finished in the same colo: 
with the seats and backs of 
the chairs upholstered in 
gorgeous dark red Spanish 
leather. A cunningly con- 
cealed drawer under each of the 
chair arms would contain the smok 
ing materials. A handsome goose- 
neck lamp drooping over the back of 
my favorite chair would furnish the 
light while I dawdled through the 
pages of a book.” 

“"Tis a noble dream,” I admitted, 
“Before you wake up, will you kind- 
ly invite me over to spend a few 
hours in this haven of delight? At 
one time or another I have harbored a 
somewhat similar vision, but I never 
knew that you had any place in that 
old hard head for day dreams. What 
started you off on that tack? In other 
words, how come?” 

“Well,” said Bill, “I'll tell you. Sey 
eral months ago, in a Sunday pape! 
I saw a reference to a marvelous col 
lection owned by an old gentleman in 
Massillon. Through a mutual friend 
I got in touch with him and he ex 
tended a cordial invitation to pay him 
a visit sometime in the future and 
look over the collection. 

“That is one of the delightful fea- 





— 





tures common to your true collector 
He wants to share his pleasure with 
others. He would part with his right 
eye in preference to yielding up one 
of his treasures, but his prodigality 
knows no bounds in giving a visitor 
in eveful—and an earfull-—-two ears 
full. 

“He had spent the greater part ol 
his adult lite—and he now is over 
70—in collecting the contents of his 
museum and naturally in the process 
he also accumulated the most marvel- 
ous fund of miscellaneous informa 
tion. It just bubbled out of him in 
au perpetual stream during the three 
hours I basked in his company on a 
recent Sunday afternoon. I had two 
of my sons with me and they derived 
as much, if not more pleasure than I 
did from viewing the various objects 
and listening to the old gentleman's 
comments. 

“Except for the space occupied by 
a table and a few chairs, one entire 
room in his house is filled with relics 
and curiosities. A former clothes 





closet is jammed with objects 





iid, “should be sawing wood or 
jicking oakum. He knows 4 
othing of the Scottish race. If 
here is one thing more than 
nother that a Scot knows defi- 
\itely it is where he is going— 
ither in this world or the next. 
\lso he holds pretty definite 
onvictions on where the other 
ellow is going! However, you 
re not Scottish. You are not 
lving—although at times I 
loubt if that applies from the 
eck up—therefore your futile 
ttempt—get that, futile—your 
itile attempt to drag a red 
erring across the trail is 
pped in the bud neatly and 
romptly. If I had the time 
nd—as I said some time back 
perhaps you remember?—if I 
id the time and the price, I 
hould like to rig up a room of 
y own with all kinds of relics 
nd curiosities, ancient and 
iodern weapons, curious light- 


























i¢ fixtures and an elaborate 


lection of tobacco pipes. The Nov, 


October 1, 1930 


+ FOUNDRY 


He Only Had a Cage for These Three Birds 


for which there is no room else 
where. The greater part of the 
collection is housed in glass 
cases on the wall, extending 
from the floor to the ceiling, 
but a considerable number of 
miscellaneous objects are sus- 
pended from hooks in the wall 
spaces between the cases, while 
others are suspended from the 
ceiling. In his living room 
downstairs he 
number of weapons recently ac 
quired from the heirs of a man 
who had brought them back 
from the Philippines at the 
close of the Spanish-American 
war many years ago Several 
swords and knives—vicious 
looking whangers—were of na- 
tive manufacture and certainly 
were a credit to the men who 
made them. The others had 
originated in Spain and had 
been taken to the Philippines in 
the good old days when every 
pagan was given his choice of a 


showed us a 
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If he accepted the 


cross or a crown. 
first he was allowed to work for his 


new masters without remuneration. 
If he did not accept, he promptly was 
crowned and his name was removed 
from the prospect list. 

“As 1 held all that remained of a 
one time beautiful sword in my hand, 
my mind traveled through time and 
space to a smithy in old Toledo or 
Seville and I saw the cunning smith 
deftiv shaping the blade on his anvil. 
Loving care and a craftsman’s pride 
were hammered into the long blade 
destined in after years to stand on 
many a jam and foray between the 
wearer and a sudden and _ violent 
death. 

“Even now 300 or 400 years later, 

ith the ornamental material of the 
hilt lost through corrosion and with 
the blade narrowed and_ thinned 
through the same cause, when the 
point of the blade is bent back to the 
handle, and released, it springs back 
into its original position as straight 
and true as it did on the day the 
smith withdrew it from the 
tempering bath and_= sub- 
jected it to the same test. 
Opinions may differ on the 
effects of the Saracen inva- 
sion of Spain, but believe 
me, kid, the black boys knew 
a thing or two about temper- 
ing steel and the Spanish 
smiths were apt pupils. The 
collection also contained a 
couple of halberds. Do you 
know what a halberd is?” 
“A halberd?” “That’s what 
I said, a halberd. Not a hell- The 
bird or a half breed, but a 
halberd. Have you any idea what it 
looks like?” 

“A halberd?” I repeated weakly, 
“Why a halberd is a kind of a long 
ornamental pole with a heraldic de- 
vice or something on top. It was car- 
ried by the front lad in a procession 
in the manner of a drum major lead- 
ing a modern brass band. How’s that 
for a stab in the dark?” 

“Stab is good,” Bill chuckled. 
“These here halberds sure were some 
stabbers. They were carried in the 
front of the procession for the simple 
and laudable purpose of opening a 
way through any opposing procession. 

“The long wooden handle is fitted 
at one end into the socket of what 
may be termed a thin, double bitted, 
open work axe. One edge of the axe 
is convex and one edge is concave so 
that the wielder can catch his victim 
coming or going. The upper end of 
the concave edge is extended into a 
long, sharp curving point and the 
upper center of the axe is in the form 
of lance about 12 inches in length and 
keen as a razor. 

“A stout, swarthy lad with one ot 
these wicked tools in his brawny 
hands and with a slug or two of rum 
in his gullet could be trusted to open 
anything from a jackpot to a charg- 


ing rhinoceros. 
“The whistling blades of old Toledo 
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made history in many a private fray 
and on many a stricken field. They 
maintained the honor of haughty don 
and caballero under the streaming 
folds of the scarlet and gold banner 
of Castile, afloat and ashore, at home 
or in the far parts of the earth. They 
were noble weapons, but they had not 
the range, sweep or deadly effective- 
ness of the keen edged, _ 12-foot 
halberds. 

“A real tough guy, armed with one 
of those things could charge through 
a band of naked savages like a reaper 
through a field of standing grain. I 
imagine a highly skilled bird would 
experience a true craftsman’s pride 
in leaving his victims lying in rows 
like a mower’s swath at the close of 
day. All for the honor and glory of 
God, the crown and dignity of the 
King or Queen—and one peso per 
day! 

“Recent history seems to indicate 
that, at least in one respect, man- 
kind has not made any appreciable 
progress in the past 400 years. For 





Natives Perversely Refused To Become 


example over in Europe a few years 
ago—” 

“Never mind the moralizing and 
the weapons,” I interrupted, “What 
else did you see in the collection?” 

“Plenty,” Bill said, “Plenty and 
then some. In a general way the col- 
lection is made up of four main 
groups of exhibits: Indian relics, 
souvenirs of early white settlers in 
Ohio, firearms and curiosities in gen- 
eral. 

“The owner has made a _ profound 
study of Indian 
drawn some interesting conclusions 
from what he has found in burial 
mounds, in fox burrows, under trees 
and rocks and from objects turned up 
by the honest husbandman, here and 
there while ploughing his land in the 
vain hope of finding farm relief 


history and has 


“He showed me two objects to prove 
his theory that the first Indians in 
America came from Asia by way of 
One of these 
objects was a jade ear ring and the 


Behring sea and Alaska. 
other was a gold nugget. They were 
discovered in an Ohio burial mound 
near the skull of a squaw who—ac- 
cording to contemporary evidence 
had departed for the happy hunting 
grounds about the time Columbus was 
claiming the record as the first man 
to make a transatlantic round trip. 
“Col. and the lady—also the well 











Civilized 





known Judy O’Grady—for many cen 
turies presumably have been living 
the life of Reilly, free from all earth 
ly cares and troubles, but the ear ring 
remains, a tangible tribute to the skil! 
of a Chinese artist. 

“Centuries before the fabulous gold 
of the Klondike lured white men t 
the North,some wandering Ishmaelite 
picked up the nugget. Who knows 
through how many hands it passed 
or by what devious trails it finally a: 
rived at its last resting place in the 
grave of a forgotten Indian squaw. 

“One of the most interesting ob 
jects is a banded slate pebble abou! 
the size of a duck egg with a %-inc! 
hole drilled accurately, approximately 
through the center. It was the pro; 
erty of a medicine man and was en 
ployed to decide important questions 
—according to the judgment of the 
aforesaid medicine man. 

“Talk about loaded dice and othe 
meritorious modern devices for skin 
ning the proletariat! These old med 
cine men had their followers sewe 
up in a bag. The center of 
gravity in this stone is ad 
justed so cunningly that 
when the stone is laid upo 
one side it remains perfect 
ly still. When placed upo: 
the opposite side it rolls half 
over. To the uninitiated bot! 
sides appear exactly alike 
The medicine man knows 
which is which. And how! 
With this magic talisma! 
in his hands he can settle 
any argument that may arise 
from deciding an election be! 
to the advantage or disad 
vantage of going on the war path. 

“Suppose the council is dead locke: 
over a proposal to raid the enemies’ 
country fer a special purpose or just 
on general principles. The old boy 
decides in advance which way he 
wants the cat to jump, but he allows 
the gang to wrangle all night ove) 
the question. He does not take one 
side or the other but calmly an- 
nounces that he will let the magic 
stone decide for them. They all 
gather around in popeyed wonde) 
while he carefully places the stone on 
a level place on the floor. 


“Brothers,” he announces, solemn 
ly, ‘If the stone lies still, it is evident 
that the Great Spirit does not favo 
this expedition. If it rolls over, you 
can don the war paint and feathers in 
full assurance that you can belt the 
everlasting tar and tripe out of the 
enemy. Watch closely!’ 

“He releases the stone and the 
aborigines accept the verdict, even as 
you and I accept verdicts that have 
been thimble rigged in advance. 

Bill re 


switching 


“Talking about Indians,” 
marked, characteristically 
from one subject to another, “Re 
minds me of an inaunirv I had recent 
lv from a men who lives out west i: 
what at one time was the real India 
( i 


“He wrote that his company was 
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contemplating the erection and equip- 
ment of a small foundry to supple 
ment their machine and general re- 
pair shop. They did not expect to 
melt any great amount of iron at any 
one time and therefore were unable 
to decide whether a small cupola or 
an oil fired crucible furnace would be 
the more suitable for their require- 
ments. They also expected to melt 
small quantities of brass occasionally. 
Oil does not cost much in that part 
of the country, but coke costs about 
25 a ton. They have a shell which 
can be lined down to 18 inches. 

“In the event that the final decision 
was in favor of the cupola he would 
appreciate my advice on several points 
in its construction and operation. For 
example: The proper number and 
size of tuyeres and their height above 
the sand bed, the height of the charg- 
ing door, the melting capacity per 
hour, the weight of the coke and iron 


ticular case and for small heats. 

“Iron and coke may be charged in 
the cupola in layers of 100 pounds of 
iron and 15 pounds of coke. The 
amount of coke on the bed will de- 
pend on the height of the tuyeres. A 
sufficient amount will be required to 
extend about 30 inches above the 
tuyeres after it has burned through 
and settled down. 

“The coke should be broken to 
about egg size and the pig iron and 
scrap also should be broken in small 
pieces. Small iron is necessary for 
two reasons. The first and most im- 
portant is that small pieces naturally 


melt faster and more readily than 
large pieces. This is only a minor 


factor in a large cupola where the 
fuel bed is large and the charge has 
ample timé and opportunity to soak 
and acquire a high temperature before 
it enters the melting zone. In a small 
cupola where all the operations are 





Detroit Founders Meet 


The first regular meeting of the 
1930-31 term of the Detroit Found- 
rymen’s association, was held Sept. 
18 at the Fort Shelby hotel. Fred 
J. Walls, Wilson Foundry & Ma- 
chine Co., Pontiac, Mich., chairman 
of the program and papers com- 
mittee, was in charge of the discus- 
sion which centered around the new 
tentative A.F.A. recommendations for 
the operation of a 54-inch cupola. 


Book Review 


Annual Statistical Report of the 
American Iron and Steel Institute, 
published by the American Iron & 
Steel institute, New York, cloth, 9 x6 
inches, 119 pages; supplied by Tue 
Founpry, Cleveland, for $5.15, and in 
London by the Penton Publishing 
Co., Ltd., 416-17 Caxton House, West- 
minister, for 25s, postage extra. 





charges, the size of the 

blower and other items which a 
he probably had overlooked. 
No member of his company 
had any former foundry ex- 
perience. The crucible fur- 
nace is the more flexible unit 
of the two and if these peo- 


ple want to melt a small 
quantity of metal at infre- 
quent intervals, the crucible 


probably will suit their pur- 
pose better than a small cu- 





pola. However, for all I 
know to the contrary, they 
may have other plans in- 


volving the melting of iron 
in quantities beyond the ca- 
pacity of an ordinary cru- 
cible. The following items in 





~ The 1930 edition of the sta- 
tistical report covers com- 
plete production figures of 
iron, steel, and related prod- 
ucts for 1929 and preceding 
years. Figures and statistics 
given include those for steel, 
iron, ferroalloys, blast fur- 
nace operation, steel ingots 
and castings, rolled  prod- 
ucts, tinplate and galvanized 
products. Data on iron ore, 
coal and coke also are given 
as well as import and export 
statistics. Data relating to 
production in the principal 
foreign countries is  con- 
tinued in this year’s volume. 
A section covering average 
prices of iron products is in- 








connection with the  con- 
struction and operation of a 

small cupola were submitted for the 
inquirer’s information. 


“A cupola lined to 18 inches inside 
diameter has a melting capacity of ap- 
proximately 1000 pounds per hour. 
The number and size of the tuyeres 
and their height above the sand bot- 
tom, are points that largely are op- 
tional and are decided by the person- 
al experience of the man in charge of 
the melting. About 15,000 cubic feet 
of air are required to melt 1000 
pounds of iron and therefore any set 
of tuyeres that will admit that quan- 
tity of air per hour, at a pressure of 
{ to 6 ounces, will prove satisfactory. 
The six tuyere openings may be round 
or rectangular, 2\%-inch diameter or 
1% x 3 inches. 


“Many small cupolas are operated 
satisfactorily with only two tuyeres, 
set opposite each other, but an even 
distribution of the blast will insure 
more unifrom melting and is essen- 
tial if the cupola is to be kept in blast 
over an hour. The height of the 
tuyeres above the sand bed is gov- 
erned by the amount of metal de- 
signed to be accumulated in the well 
of the cupola before it is tapped. 


Probably 6 inches above the bed will 
be the most 


satisfactory in this par- 
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Peers into the Future 


Old Hole-in-One 
earried through on a restricted scale, 
advantage must be taken of every fea- 
ture that promotes efficiency. 

“The second reason for breaking 
the iron into small pieces is a pre- 
cautionary reason to prevent a hang- 
up in the cupola shaft. A large or 
long piece of iron easily may become 
jammed and thus prevent the re- 
mainder of the charge from descend- 
ing in a normal manner through the 
cupola. 

“Where this takes place, the coke 
is consumed underneath without ful- 
filling its function of melting the iron 
above. Consequently when the piece 
that caused the jam is released later, 
either through gravity, or, by the ap- 
plication of a long bar _ inserted 
through the charging door, it falls on 
a low coke bed and either remains un- 
melted or melts at a temperature at 
which it is not fluid enough to prop- 
erly fill a mold. 

In addition to the crucible and the 
cupola, another type of melting me- 
dium is available, particularly in this 
instance where oil is comparatively 


cheap. This is an open flame tilt- 
ing furnace made in several sizes, 
which has been advertised in Tue 


Founpry for many years. 


cluded. The information 
given is complete, concise, 
and bears the stamp of authority. 


Talks to Foundrymen 


Charles J. Scullin, general man- 
ager, Mississippi Valley Research Lab- 
oratories, St. Louis, addressed the 
first fall meeting of the New Eng- 
land Foundrymen’s association, held 
Sept. 10, at the Engineers club, Bos- 
ton. Mr. Scullin addressed the meet- 
ing on the various phases of cupola 
practice. Approximately 75 attended 
the first fall meeting. 


Quad-City Group Meets 


The regular monthly meeting of the 
Quad-City Foundrymen’s association 
was held Sept. 15 at the Fort Arm- 
strong hotel, Rock Island, Ill. A. A. 
Grubb, Columbus, O., addressed the 
meeting on the subject “Foundry 
Sands.” 


Joseph P. McGinnis has been ap 
pointed New England representative 
for the Sims Matchplate Co., Syra 
cuse, N. Y., manufacturers of semi- 
die cast foundry patterns. His head- 
quarters will be at Roxbury, Mass. 
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@ tune To Re-Vamp 
N unknown sage spoke the proverb: ““How 


like a loose tooth, is a secret to a woman. She 
knoweth not whether to keep it or to spit it out; 
yet her tongue leaveth it not alone.”’ How true 
this is of an obsolete sandblast, a worn out 
blower or a rickety molding machine that long 
ago should have been written off the capital ac- 
count. When business is good many foundries 
feel that they cannot afford to shut down even 
an obsolete machine to make a change. When 
business is poor, some plants regard even badly 
needed plant improvements with disfavor. How 
ever, far-seeing manufacturers make changes 
in equipment in anticipation, realizing that at 
periods like the present prices are low and re- 
placement can be made without the added bur- 
den of idle time charge. Now is the time to 
mend the roof before the fall showers of cast 
ings orders. 


k @ Not Dead! Not Sleeping! 

OR several years foundrymen have been ex- 
ceedingly interested in the competition offered 
castings by products made by other methods of 
fabrication, such as stampings, forgings and 
welded sections. The subject has been discussed 
frequently at various meetings with the result 
that individuals in the industry gradually joined 
one of two groups. One camp, carried along on 
a wave of pessimism, pictured the foundry rap- 
idly fading, soon to join the historic group of 
lost arts. The second group, and happily the 
great majority, took a more optimistic view of 
the situation, and believed that the adverse re- 
ports, which being tossed about, might be just 
a trifle exaggerated. 


"LT Hose attending the Chicago convention of 
the American Foundrymen’s association in 
1929, were interested greatly in several state- 
ments made by foundrymen connected with com- 
panies also producing built up structures of 
welded steel, designed to replace castings. One 
man stated that he believed the designers of 
machinery, in many had been wafted 
along by changing styles and at that time had 
gone too far toward welded structures. He 
pointed out that many parts which are 
made of welded steel would look better and be 
better if made of cast metal. Views of several 
other individuals attending that meeting agreed 
with that expression regarding probable trends 
in the industry. 


cases, 


now 
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Foundrymen will be interested in knowing 
that the predictions of these foundrymen, who 
were in a position to see both sides of the argu 
ment and to judge the problem on its merits, are 
coming true. Recent reports indicate several 
large companies that, during the past few years, 
swung heavily toward welded parts, now are 
bringing much of this work back into the 
foundry. One large manufacturer of electrical 
equipment is replacing welded structures with 
castings on its smaller line of equipment and 
now has a large crew of patternmakers at work 
rigging for machine production of castings. An- 
other company, that at one time equipped one 
large foundry bay with welding equipment to 
make built up structures now has returned this 
floor space to the foundry and will use castings 
instead. Other instances showing the same trend 
could be cited. 

Common sense and sound economies 
partisan arguments in industry. 
terests are not on the defensive. 


settle 
Foundry in 


R @ Long Service Assured 
ECENT 


information obtained by the 
American Institute of Steel Construction, New 
York, has shown that structural steel will out- 
last the usefulness of structures in which it is 
used. Tests taken from beams, plates, and col- 
umns of the Waldorf-Astoria hotel, one of New 
York’s old time buildings, which recently was 
wrecked to make way for a new towering sky- 
scraper, show that decrease in physical proper- 
ties was slight and that under similar conditions 
the life of the steel practically was indefinite. 
The previously mentioned building was built 
in 1891 so the basis of comparison covers a rela- 
tively short period when contrasted with the 
time that another engineering material has ren- 
dered excellent service. 


- 
Castincs have been made for centuries, and 
long periods of severe service form the basis of 
comparison in many cases. The slight amount 
of depreciation after thirty-nine years meets 
with a high degree of satisfaction in the steel in- 
dustry. However, castings have withstood just 
as severe service for over a century. A cast iron 
pipe laid as a part of the Philadelphia water sup- 
ply system in 1819 recently was dug up and 
found to be in good condition after 110 years 
exposure to and increasing pressure. 
Long and faithful service is fundamental to east 


corrosion 


Ings 
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Comings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 





i} 


P. MILLS formerly associated 
with the Duraloy Co., Pitts- 
burgh, has been appointed di- 

‘tor, chrome alloy department, 
neral Alloys Co., Boston. After 
iduating from the University of 
ennsylvania with B. S. and M. S. 
rees, he spent several years in 
nama on canal construction. Later 
was transferred to Pittsburgh to 
nspect special steels for emergency 
ms at Panama. He next was 
entified with the bureau of 
iter, Pittsburgh, and then  be- 
me designing and sales engineer, 
Fort Pitt Bridge Works. Shortly 
fter the Calorizing Co., Pittsburgh, 
vas formed he was appointed sales 
engineer. He remained about a year 
ind then became affiliated with the 
Koppers Co. on_ standardization 
vork. He left the Koppers Co. to 
ecome identified with Duraloy Co. 


> 


Eugene Tetzlaff, vice president and 
lirector, General Bronze Corp., Long 
land City, N. Y., has been placed 

charge of the western division, 
vith headquarters in Chicago, and 
vill supervise its three plants in Chi- 
igo, Milwaukee and Minneapolis. 
He was president of Flour City Or 
amental Iron Co., Minneapolis, 
vhich was merged with General 
tronze Corp. last year. The Mil- 
vaukee plant formerly was known as 
Viseonsin Ornamental Iron & Bronze 


0 


Charles A. Lynch, formerly manager 
sales and engineering, Fort Pitt 
Steel Casting Co., McKeesport, Pa., 
is been made vice president and gen- 
ral manager, Foote Co., Inc., Nunda, 
N. Y¥. Mr. Lynch became connected 
vith the Fort Pitt company in 1919 
hen he joined the sales department 
that company. Prior to that he was 
filiated with the Pittsburgh ord- 
nee office as chief inspector, car- 
ge division, in charge of inspection 
d manufacture of gun carriage com- 
nents. 


Earl L. White has resigned as man 
er, Gering Foundry & Machine 
., Gering, Nebr., to become found- 
manager for the Nu-Way Casting 
»., Council Bluffs, Iowa. Mr. White 
garg his career in the foundry in 
try when he entered the Western 
tor Co., Logansport, Ind., as an 
prentice. He completed his ap- 
enticeship in 1904 and in 1908 be- 
me foundry foreman for the Hast- 
s Foundry & Machine Co., Hast- 
es, Nebr. He remained with that 
mpany for 2 years and then be 
ne associated with the Westover 
undry, Lincoln, Nebr., as core 


ym foreman. He left that company 
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in 1914 and served as core room 
foreman with the Paxton Mitchell 
Co., from 1916 to 1923 and with the 
Paxton Vierling Co., both of Omaha, 
Nebr., from 1923 to 1924. Mr. White 
purchased a half interest in the Ger 
ing Foundry & Machine Co., Ger 
ing, Nebr., in 1924 and served as 
manager until recently 


Steel Making Methods 
To Be Discussed 


The fourth annual meeting of the 
metallurgical advisory board to the 
United States bureau of mines and 
Carnegie Institute of Technology, 
Pittsburgh, will be held Oct. 17 
Problems in the manufacture of steel 
such as new methods of refining, con 
ceptions of the functions of slags, 
and methods for the determination 
of various harmful impurities will 
be topics for discussion. A report on 
the study of iron-manganese-car 
bon alloys also will be given 

Methods of deoxidizing open 
hearth steel which produce cleaner 
steel than that obtained at present, 
will be described in detail. Experi- 
ments cover small melts made in 
high-frequency, induction, furnaces; 
melts made in 300-pound, electric, 
furnaces; and a series of heats made 
in large open-hearth furnaces. Slags, 
one of the controlling factors in the 
production of good steel, have been 
a subject of special scrutiny by re 
search engineers. Experiments in the 
laboratory and in plants indicate that 
certain properties of slag, which to 
date have been studied but little, 
have a decided effect upon the speed 
of working of the furnace and the 
ultimate reliability of the product. 

Among the new ways of determin 
ing injurious impurities in steel a~ 
the electrolytic method for determin 
ing nonmetallic inclusions, the alu 
minum method for determining met 
allographically the amount of sili- 
cates present in a given sample of 
steel. These methods are so much 
faster and more accurate than older 
methods that experimental work has 
been speeded up tremendously and 
the correct answer to a number of 
operating problems now is obtained 
readily. Iron oxide may be deter 
mined in liquid steel with excellent 
approximately three 
That de 


accuracy in 
hours by the new method. 
termination required from one to 
two days by older methods. Non- 
metallic inclusions in steel may be 
determined by the inclusion count 
method in about 30 minutes from 






the time a sample is received, and 
a quantitative count of the oxides in 
steel may be made in from 24 to 36 
hours by the electrolytic method 
Weeks were required for these de 
terminations by older 
Fundamental data regarding solu 
bilities and equilibria between the 
various constituents which make up 
the raw materials, slags and metals 
used in steel-making practice will be 
presented. 


methods 


The meeting will oven in the bu 
reau of mines auditorium with an 
address of welcome by Dr. F. N 
Speller, chairman of the advisory 
board and director, department of 
metallurgy and research, National 
Tube Co., Pittsburgh. Following 
this, metallurgists of the bureau of 
metallurgical research, Carnegie In 
stitute of Technology, will give a 
progress report on iron-manganese 
carbon alloys. Dr. F. M. Walters Jr 
director of the bureau, Dr. V. N 
Krivobok, Dr. J. D. Friauf, Cyril 
Wells, and Maxwell Gensamer, asso 
ciates, will present papers on dif 
ferent phases of that study. Dr 
Krivobok also will report on his 
studies on the stainless iron alloy 
which contains 18 per cent chro 
mium and & per cent nickel. Dis 
cussion on that work will be pre 
sented by wr. A. B. Kinzel, Union 
Carbide & Carbon Research Labora 
tory, Long Island City, N. Y.: F. T 
Sisco, editor, Alloys of Tron Research. 
Engineering Foundation, New York: 
Byron B. Morton, Hydro Engineer- 
ing & Chemical Co.; and Dr. H. W 
Gillett, director, Battelle Memorial 
institute, Columbus, O. 

During the afternoon session Dr 
C. H. Herty Jr., physical chemist 
United States bureau of mines, and 
Dr. G. R. Fitterer, associate metal- 

rgist, will present an illustrated re 
port on slag viscosity and deoxida 
tion with aluminum-silicon alloys, 
and a progress report on funda 
mental studies in the laboratory. Dr 
Herty will also deliver a report on 
plant research work in open-hearth 
steel. Discussion of the reports 
made at the afternoon session will be 
presented by Dr. R. B. Sosman, «as 
partment of research and technology 
United States Steel Corp., New York: 
Dr. A. B. Kinzel; Dr. D. F. MeFar 
land, department of metallurgy, 
Pennsylvania State college, State Col 
lege, Pa.; Louis Jordan, United 
States bureau of standards, Wash 
ington; C. D. King, United States 
Steel Corp., New York; J. H. Fla- 
herty, chief metallurgist, Aliquippa 
works, Jones & Laughlin Steel Corp 
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Pittsburgh; and R. S. Simmons, re- 
search department, Pittsburgh Steel 


Co., Pittsburgh. Discussions also 
will be presented by German and 
English metallurgists. 

The twenty-first meeting of the 
metallurgical advisory board wi'l be 
held in the evening at the Pittsburgh 
Athletie club. It will be followed by 
an informal dinner at which Dr. 
Thomas S. Baker, president, Car- 
negie Institute of Technology, will 
preside. The speaker will be an- 
nounced at a later date. 

Mathews Conveyor Co., Ellwood 
City, Pa., has changed the location of 
the Pittsburgh office of the company 
from the McCance block to the Grant 
building. F. M. Fish, formerly in 
charge of that office, has severed his 
connection with the company and Syd- 
ney Wasley, formerly manager of the 
Youngstown district sales office has 
been made manager of the Pittsburgh 
office. Albert M. Kerr, formerly of the 
home office, will assist Mr. Wasley. 








OBITUARY 











William Gutenkunst, president, 
Milwaukee Malleable & Grey Iron 
Works and the Milwaukee Hay Tool 
Co., Both of Milwaukee, died recently 
at his home in that city. 

James H. Adams, manager of the 
Adams Foundry, Rome, N. Y., since 
the death of his uncle the late Henry 
V. Adams in 1917, died Sept. 15, at 
the age of 53 after a brief illness of 
three weeks. The foundry was estab- 
lished in 1835 by his grandfather, the 
late Sanford Adams and was the sub- 
ject of an interesting article in THE 
Founpry Novy. 15, 1925. 

Thurston W. Ludlow, 72, president 
and treasurer, Springfield Malleable 
Iron Co., Springfield, O., died recently 
at his home in Springfield. Mr. Lud- 
low was born in Springfield and had 
lived there all his life. He was born 
Jan. 21, 1858. He received his early 


education in Springfield and later 
tended Wooster college, Wooster, 

In addition to the presidency of t! 
Springfield Malleable Iron Co., he w 
a director and officer of seve: 
Springfield companies. He also h: 
been interested in civic activities. 

Frank L. Driver, 60 years o 
chairman of the board and one 
the founders of the Driver-Har: 
Co., Harrison, N. J., died at Zou 
Sur Mer, Belgium, Aug. 26. He ha 
been in poor health for some tin 
and for the past three years hi: 
made his residence in Brussels, B« 
gium. Mr. Driver was. born 
Brooklyn, July 4, 1870. Prior to t} 
organization of the Driver-Harris C 
is 1899, he had been affiliated wi 
John A. Roebling’s Sons Co., Tre 
ton, N. J. His son, Frank L. Driv: 
Jr., is president of the Driver-Har1 
Co. 

D. Owen Brooke, formerly secreta: 
treasurer, Birdsboro Steel Foundry 
Machine Co., “Birdsboro, Pa., dis 
Sept. 7 at his home in Birdsboro 


Foundry Association Directory 


American Foundrymen’s Association 
President, N. K. B. Patch, Lumen Bearing 
Co., Buffalo ; executive secretary-treasurer, C. E. 
Hoyt, 222 West Adams street, Chicago; tech- 
nical secretary, R. E. Kennedy, 222 West 
Adams street, Chicago. 


Associated Brass Founders of New England 

President, George W. Thornburg, Crescent 
Park Brass Foundry, Waltham, Mass.; secre- 
tary, R. B. Bonner, Somerville Machine & 
Foundry Co., 14 Kent street, Somerville, Mass. 
Meeting the fourth Wednesday of each month 
at the Engineers’ club, Boston. 


The Buffalo Foundrymen 
President, J. McArthur, Washington Iron 
Works; secretary, W. J. Wark, E. J. Woodi- 
son Co., 140 Chandler street. Meetings each 
month at club rooms, 140 Chandler street. 


Central Ilinois Foundrymen’s Club 

President, H. M. Hire, Hire Foundry Co., 
Peoria, Ill.; secretary, Franklin Whitehead, 
The Meadows Mfg. Co., Bloomington, Il. 

Chicago Foundrymen’s Club 

President, H. P. Evans, Continental Roll & 
Steel Foundry Co., East Chicago, Ind.; secre- 
tary, Albert N. Wallin, S. Obermayer Co., 2563 
West Eighteenth street. Meetings first Thurs- 
day in each month at the City club, 315 Ply- 
mouth court. 

Connecticut Foundrymen's Association 

President, Carl S. Neumann, Union Mfg. 
Co., New Britain, Conn.; secretary, Charles 
S. Parker, Charles Parker Co., Meriden, Conn. 
Meetings are on second Friday of each month 
in various parts of the state. 


Detroit Foundrymen’s Association 
President, James L. Mahon, American Car 
& Foundry Co.; secretary, William J. Muhlit- 
ner, Great Lakes Foundry Sand Co., 2100 
Penobscot building, Detroit. Meetings third 
Thursday in each month, except December, 
June, July and August at Ft. Shelby Hotel 


East Bay Foundrymen’s Association 


Secretary, O. R. Moller, Electric Stee] Found- 
ry Co. Inc., 1328 Second street, Berkeley, Calif. 


Electric Steel Founders’ Research Group 

Director, R. A. Bull, Assistant Director, C 
N. Ring: Central Office, 541 Diversey Park- 
way, Chicago 

Gray Iron Institute 

President, Walter L. Seelbach, Forest City- 
Walworth Run Foundries C« Cleveland: sec- 
retary, Arthur J. Tuscany, Terminal Tower 
building, Cleveland 
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Malleable Iron Research Institute 
President, R. R. Fauntleroy, Moline Mallea- 
ble Iron Co., St. Charles, Ill. ; secretary, Robert 
E. Belt, Union Trust building, Cleveland. 
Metropolitan Brass Founders’ Association 
President, William Ember, Jefferson Brass 
Foundry, 62 Delevan street, Brooklyn, N. Y.; 
secretary, William E. Paulson, Thomas Paul- 
son & Son Inc., 97 Second avenue, Brooklyn, 
N. Y. Meeting second Wednesday in each 
month at the Building Trades club, 2 Park ave- 
nue. 
Newark Foundrymen’s Association 
President, W. H. Mantz Atlas Foundry Co., 
Irvington, N. J.; secretary, G. W. Hannay, 
Barnett Foundry & Machine Co., Irvington, 
N. J. Meeting called by president. Scheduled 
meeting dates: Oct. 22; Dec. 3; Jan. 28; 
March 25; May 27. 
New England Foundrymen’s Association 
President, Ernest F. Stockwell, Barbour- 
Stockwell Co., Cambridge, Mass.; secretary 
Fred F. Stockwell, 205 Broadway, Cambridge- 
port, Mass. Meetings second Wednesday of 
each month at the Exchange club, Boston. Out- 
ings usually are held in the summer months. 
Ohio Foundries Association Inc. 
President, Don McDaniel, Hamilton Foundry 
& Machine Co., Hamilton, O.; secretary, Rob- 
ert Hoierman, 418 Penton building, Cleveland 
Annual meeting Nov. 13 at Columbus, O 
Pacific Coast Founders Association 
President, Charles J. P. Hoehn, Enterprise 
Foundry Co., 2902 Nineteenth street, San Fran- 
cisco; manager, S. M. Truitt, 55 New Mont- 
gomery street, San Francisco. 
Philadelphia Foundrymen’s Association 
President, C. F. Hopkins, Ajax Metal Co., 
Philadelphia ; secretary, Earl Sparks, 1623 San- 
som street, Philadelphia. Meetings the second 
Wednesday of each month at the Manufactur- 
ers’ club. 
Pittsburgh Foundrymen’s Association 
President, W. E. Troutman, Duquesne Steel 
Foundry Co., Pittsburgh; secretary-treasurer, 
William J. Brant, Wm. J. Brant, Bessemer 
building, Pittsburgh. Meeting on the third 
Monday of the month, except in July and Au- 
gust at Fort Pitt hotel. 


Quad City Foundrymen’'s Association 
President, R. L. Eichman, Bettendorf Co., 
Bettendorf la secretary-treasurer, Stanley 
Brah Meetings the third Monday of each 
month, the meeting place being rotated be- 

tween Moline, Rock Island and Davenport. 


St. Louis District Foundrymen’s Club 


President Horace R. Culling, Carondelet 











Foundry Co., St. Louis; secretary-treasurs« 
Leo J. Filstead, John C. Kupferle Foundr 
Co., St. Louis. Meetings the fourth Thursd 
of the month at 6:30 p. m., at the Americ: 
Annex hotel, Sixth and Market streets, 
Louis. 


Southern Metal Trades Association 
President, John S. Schofield, J. S. Sc! 
field’s Sons Co., Macon, Ga.; secretary, W. ! 

Dunn Jr., Flatiron building, Atlanta, Ga 


Steel Castings Development Bureau 


Research Director, George Batty, 500 St 
Exchange building, Philadelphia. 


Steel Founders’ Society of America 


President, J. E. McCauley, Birdsboro Ste 
Foundry & Machine Co., Birdsboro, Pa. ; ma 
aging director, G. P. Rogers, Graybar buildin 
New York. 

Tri-City Technical Council 

Chairman, C. F. Scherer, Davenport Machin« 
& Foundry Co., Davenport, Iowa; secretary 
> C. Xander, assistant secretary, Tri-City 
Manufacturers association, Moline, Ill. Co 
bined meetings held only one or two times 
year on call. 

Tri-State Foundrymen’s Association 

President, William Hoppenjanz, The St 
Foundry Co., 221 Main avenue, Covington, K; 
secretary, C. C. Erhart, Chris Erhart Four 
ry Co., Cincinnati. Meetings the second Thu 
day of each month at the Cincinnati c! 
Eighth and Race streets. 

Twin City Foundrymen’s Asscciation 

President, William J. Snyker, St. Pa 
Foundry Co., St. Paul; secretary-treasurer 
Cc. E. Langdon, 3849 Lyndale avenue, sout! 
Minneapolis. Meeting third Wednesday of e: 
month at Athletic club. 


Washington Foundrymen’s Club 
President, J. W. Orphan, Lake Union Fou: 
ry Co., 1703 Westlake avenue, Seattle; sex 
tary, Edward C. Gustin, The Prescott Co 
West Lander street, Seattle. Meetings sec: 
and fourth Tuesdays of each month at the E!ks 
Temple, Fourth avenue and Spring street. 


Western Foundrymen’s Association 
President, H. T. Hornsby, Joplin, Mo. ; se« 
tary, E. L. Graham, Acme Foundry & Mact 
Co., Coffeyville, Kans 


Wisconsin Gray Iron Foundry Group 
Secretary. W. F. Bornfleth, Cutler-Hamn 
Inc Foundry Division, Milwaukee Meetir 
on first Wednesday of each month at H« 
Schroeder, Milwaukee 
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, age of 71 years. He was born April 
. 1859 near Gulph, Pa., and was edu- 
ted in the public schools, John 
ch’s seminary, and the University 

Pennsylvania. He went to Birds- 
ro in 1881 after serving in the lab- 
atory of the Cambria Iron Co., John- 
wn, Pa., and took a position as 
emist at the blast furnace of the 
& G. Brooke Iron Co. Later while 
was in the employ of the Pennsyl- 
nia Investment Co., he went to 

Kansas City, Mo., where he spent 
veral years but returned to Birds- 

boro in 1896. At that time he became 

ictively interested in the Brooke in- 
terests. He served as manager of the 

Brooke Land Co. and the Birdsboro 

Water Co. in addition to his position 

secretary-treasurer of the Birds- 
oro Steel Foundry & Machine Co. He 
etired about 6 years ago because of 
|-health. 


Safety Goggle Fits Over 


Regular Spectacles 


Chicago Eye-Shield Co., 2300 War- 
ren avenue, Chicago, Ill., announces 
an improved safety goggle for work- 
men engaged on hazardous jobs, who 





ifety Goggles Allow Glasses To Be 
Worn Under Them 


the same time require the use of 
orrective spectacles for defective 
sion. 





The body of the goggle is molded of 
omposition material, which is light 
weight and moisture proof. Al- 
ry iough it will fit directly over pre- 
cription glasses, protecting both 
them and the eyes from injury, it is 
no larger nor heavier than the av- 
erage industrial goggle. 
They are recommended for such op- 
erations as grinding, chipping, rivet- 
ng, caulking and welding, in fact any 


industrial operation requiring clear 
vision and eye safety. 
Lift- Truck Includes 


Pa! 

Safety Features 
Barrett-Cravens Co. Chicago, has 
laced on the market a multiple lift 

‘ ruck of new design, shown in the ac- 
ompanying illustration. Special fea 
ures include a spring handle-holdup 
vhich prevents the handle from fall- 
ng to the floor, an automatic releas 
ng latch to prevent the handle from 
lving up, and complete roller bearing 
equipment. 

The lifting mechanism is inclosed to 

rovide protection from dust and dirt 
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A Spring Handle-holdup Prevents the 
Handle from Falling to the Floor 


The load may be lifted by the opera- 
tor with from two to eight strokes on 
the truck handle. Loads may be lifted 
with the handle located anywhere in 
an are of 200 degrees which feature is 
included to aid material handling in 
cramped quarters or narrow aisles. 
The truck is equipped fully with ball 
and roller bearings. A roller bearing 
is located on the kingbolt to aid steer 
ing. Protection from side thrust wear 
provided by the roller bearings it is 
claimed minimizes wear on axles, 
links, frames and wheel hubs. 


Pyrometer Designed for 
Brass Foundries 


The new pyrometer recently de- 
veloped by the Illinois Testing Lab- 
oratories, Inc., 141 West Austin ave- 
nue, Chicago, and described briefly in 
the Aug. 15 issue of Tur FouNnpry on 
page 82, utilizes a thermocouple 
which was developed at the plant of 
the Ohio Brass Co., Mansfield, O. The 


Npecial Chutes 
Are Used To Dis 
charge Separated 
Material from the 


Machine 


pyrometer is portable and is designed 
especially for measuring the tempera- 
tures of molten brass, bronze or cop- 





per either in the furnace or in the 
ladle. It operates on the thermoelec- 
tric principle and consists of a rug- 
ged but sensitive millivoltmeter with 
a scale indicating temperatures up to 
2500 degrees Fahr., connected to the 
fire end by a pair of alloy extension 
wires enclosed in a supporting arm 
When the exposed end of the thermo- 
couple is heated, an electric current 
is set up which travels through the 
wires to the indicator. The current 
generated in the fire end 
with the amount of heat and deflects 
the pointer on the millivoltmeter. 

The unit is self-contained and rug 
gedly constructed to eliminate acci- 
dents to the instrument and workmen 
The indicator always is close to the 
operator to facilitate quick and accu 
rate reading. The couple is con- 
nected to the shaft containing the 
wires leading to the temperature-in 
dicating millivoltmeter by a shielded 
connector. The shield is provided 
with winged nuts to facilitate easy 
removal to renew or adjust the posi- 
tion of the thermocouple to any de 
sired angle. 


increases 


Magnetic Separator Has 
High Intensity 


Magnetic Mfg. Co., Milwaukee, has 
introduced a magnetic saparator with 
high intensity for the separation of 
foreign matter from sand and other 
materials. It is claimed that the new 
unit makes possible the separation of 
materials which previously have been 
unresponsive to magnetic treatment. 
The apparatus is designed so that the 
material to be treated passes through 
a specially designed hopper which is 
located at the feeding end of a con 
veyor belt and which distributes it 
evenly over the belt. The material 
passes under a highly magnetized ring 





which revolves and seizes magnetic 
responsive materia], moving it ove 
and away from the nonmagnetic ma 
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terial and discharging it into chutes 
it the sides of the separator. The unit 
s constructed so that the magnetized 
ing becomes neutralized as it re- 
volves over the discharge chutes au 
tomatically releasing the separated 
material. 

The magnet assembly is an integral 
unit which permits adjustments with 
in the frame for varying magnetic 
capacities. The magnetic ring is fit 
ted to a bronze disk which is actuated 
by a shaft mounted on ball and roller 
bearings. The ring is tapered over its 
circumference which is claimed to in- 
tensify magnetic action. Magnetic as 
sembly weighs 12,000 pounds. 

The separator provides direct mag 
netic action on the material to be 
treated. Material comes into direct 
contact with the magnetized ring as 
it revolves over the conveyor belt. The 
iir gap, which insulates against mag 
reduced 
contains two electro-mag 


netic attraction, has been 
rhe unit 
nets with 140,000 ampere turns in the 
coil windings. The separator is a self 
contained unit comprised of motor 
ind speed reduction unit and requires 
no accessory equipment for its opera 
tion in a plant 


Crane Built for Heavy 
. ° 
Duty Service 

Harnischfeger Corp., Milwaukee, re- 
cently has introduced an improved 
type, heavy duty, overhead crane de 
signed to withstand severe service 
The bridge is constructed of standard 
box-section girders with adequate dia 
phrams and top plate supports. The 
bridge motor and gearing are mounted 
on a horizontal support rigidly con 
nected to the girder. Bridge drive 
vears are enclosed fully in steel cases 
Either the standard type cross shaft 
bracket or the pedestal type bracket 
can be supplied. 

Low wheel loads and bearing pres- 
sures are maintained either by two or 
four wheel equalizing construction 
Four wheels may be driven with the 
equalizing type truck, thus increasing 
tractive or breaking effort. Two types 
of bearings are available. The trolley 
is designed to meet service conditions 
Sides are of unit cast steel box type 
construction connected by steel girts 
\ cross-shaft drive is used with two 
truck wheels being driven 

The main and auxiliary hoist me 
chanism is easily accessible. Large dia 
meter drums, sheaves, shafting and 
heat treated gearing are claimed to 
give low maintenance costs. All trol 
ley gears are enclosed in steel geat 
cases and run in an oil bath. Bithe) 
roller or sleeve type bearings can be 
supplied 

The crane 


eavv duty are of the split frame type, 


motors, designed fo 


rated on an hourly basis, and are 
equipped with roller bearings rhe 
back axle type of motor can be sup 
plied on bridge and hoist motion: 


hen desired by the customer 


Forces Lubricant to 
Equipment Parts 


Robert Bosch Magneto Co. Ince., 
Long Island City, N. Y., recently has 
introduced a new type _ foreed-feed 
grease lubricator applicable to found- 
ry equipment. It is of simple and 
rugged construction and has the fol 
lowing distinctive features: Centrally 
located forced-feed pump with positive 
drive; working parts are enclosed 
completely, self-lubricating and easily 
accessible; and springs, ball valves 
and packings have been eliminated 
The lubricator is claimed to require 
minimum driving power as the rotary 
movement of the pump shaft is con- 
verted directly into a _ reciprocating 
motion of the pump plungers without 
loss of power The unit consists of 
the pumping units arranged centrally 
iround the pump shaft, two cam disks 
mounted on the latter which actuate 


Grease Lubricator Mounte 


the pumping plungers and grease 
guide-plungers respectively. 

The apparatus consists of two parts, 
a cylindrical tank which serves as a 
container for the grease, the scoop 
and the helical feeder and the lowe: 
box shaped part which contains the 
entire pumping system with its worm 
driving wheel The lubricator may 
be driven from any suitable moving 
part of the engine or machine con 
nected to the roller ratchet and oscil- 
lating lever of the lubricator. Two al 
ternative positions of the drive shaft 
are offered on either side of the out 
lets. The gear ratio between the drive 
and the pump shafts depend upon the 
Maxi- 
mum speed for the drive shaft is 400 
evolutions per minute and the oscil 
lating lever should move through a 


normal speed of the machine 


sector of not less than 10 degrees 

Rate of feed may be controlled 
either by the drive and ratio between 
drive and pump shafts or by the ad 
justment of the individual pump unit 
When required, normal pump speed 
may be increased 25 per cent. Ratio 
of 2.4 to 1 for drive and pump shaft 
gears is recommended for installation: 
where the lubricating points require 

irly large quantities of grease. When 
mall quantities are required, the 


itio of 10 to 1 is preferred. A minor 


adjustment of the rate of feed also 
obtained by variation of the length 
the oscillating lever. 

The unit is constructed so that va 
ing quantities of grease may be 
livered at different lubricating poi 
The stroke of each pump unit may 
regulated independently by adjust 
screws located on the front of the 
chine. A right or left turn of 
screws decrease or increase the qu 
tity of grease delivered. Any pu! 
unit may be rendered inactive by tu 
ing the respective screw to the ri; 
as far as possible. Each pump unit 
two discharge connections. When 
apparatus is assembled, each pai 
outlets must be connected to outgoi 
lines for lubricating points requiri 
about the same amount of grease 


Lubricators are provided with 
hand crank which may be used 
priming the feed-distributing syste 


before starting, to insure that the 1 


Crane Trolley 

chine or engine will start with lubri 
cant in its bearings or to supply ar 
additional quantity of grease for 
short period. 

The company also manufactures a 
line of oil lubricators of the forced 
feed type tor machines having more 
than 12 lubricating points 


Welding Rod Has a Low 
Melting Point 


A new rod for the welding alumi 
num castings, which are held tightly 
in position and not free to expand o 
contract, has been introduced by the 
Oxweld Acetylene Co., 205 East Forty 
second street, New York The new 
rod is recommended by that company 
for aluminum casting alloys becaust 
its melting point is lower than that o 
the metal being welded. It will rema 
molten after the base metal has solidi 
fied. It is claimed that the weld met: 
will fill voids that may have bee 
created by solidification or contractio1 
of the base metal. Stresses caused b 
contraction will shift their effect fror 
the base metal to the weld meta 
which is free from hot shortness a1 
vill absorb them without developins 
cracks. It is available in three size 
1/16, 4% and 14-inch 
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Trade ‘Trends in 
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~ ENTIMENT in industry con- 

tinues a gradual but slow im- 

provement, backed by slight 
rovement in numerous lines. Steel 
nders, at the recent meeting at 
tsburgh, treated last quarter bus- 
ss possibilities with somewhat of 
optimistic view. Gray iron found 

in the main, report a percept 
Malleable 
ps are realizing slight increases 
automobile 


increase in inquiries 


specifications from 
ts and improvement in demand 
nonferrous castings is apparent 
ome quarters. 
T_T 

‘ig iron sales have increased dur 
the past month in several centers, 
uding New York, Cleveland, To 
to and Pittsburgh, and inquiry 

eaten caninmenntetinis 

AUTOMOBILE PRODUCTION 


U. S. Department of Commerce 


1928 


improved considerably. Foundry 
rations in the Pittsburgh territory 
moderately larger than a month 
Most purchases are limited to 
needs 
T_T 
onstruction awards in August, as 
rted by the F. W. Dodge Corp 
led $347,318,300, a decline of 
cent over the total of $367,528, 
in July. Construction undertak 
iuring the first 8 months of the 
was valued at $3,352. 860,000 
pared with $4,156,865,300 dur 
the corresponding period in 1929 
T—T 
the St. Louis district, manufac 
ers of farm implements and other 
luets used chiefly in the rural 
report distributors and deal 
inwilling to stock more than cur 
needs. Continued hot weather is 
ibuted as a part cause to the dis 
ointing demand for stoves and 
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BUILDING AWARDS IN 37 STATES 
F. W. Dodge Corporation 
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other heating apparatus. However 


the first substantial fall in tempera 
tures is expected to bring a rush of 
orders 
T—T 
Demand of machine tools con 
tinues to increase slightly. Reports 
from several centers indicate consid 
erable activity in the designing de 
partments. Developments in equip 
ment should reach the _ production 
stage in the near future 
T_T 
The electric steel foundry of the 


Otis Steel Co., Cleveland, shipped 


the largest tonnage of castings in the 
history of the company in August 
The large volume resulted in orders 
for castings to be used in the con 


struction of electric welding pipe 


mills 
T_T 


August automobile production 


dropped to the lowest level of any 


month during the past nine years 


according to estimates of the Na 


KAW MATERIAL PRICES 
September 17, 1930 
Iron 
No. 2 foundry Valley 
No. 2 Souther Birminghan 
No. 2 foundry Chicago 
No. 2 foundry, Buffak 
Basic, Valley 
Basic, suffalo 
Malleable, Chicago 
Malleable, Buffalo 
Coke 
Connellsville beehive coke 
Wise county beehive coke 
Detroit by-product coke 
Scrap 
Heavy melting steel, Valley..$15.00 to 15.50 
Heavy melting steel, Pitts 15.50 to 16.00 
Heavy melting steel, Chicago 12.25 to 12.50 
Stove plate, Buffalo 10.25 to 10.50 
Stove plate, Chicago 9.50 to 10.00 
No 1 cast, New York 9.50 to 
No. 1 cast, Chicago 
No 1 cast, Philadelphia 
No. 1 cast, Pittsburgh 
No. 1 cast, Birmingham 
Car wheels, iron, Pittsburvh 
Car wheels, iron, Chicago 3.8 14.00 
Railroad malleable, Chicago § 14.00 
Agricultural mal., Chicage 2.25 to 12.75 
Malleable, Buffalo ».00 to 15.50 
Nonferrous Metals 
Cents per pound 
Casting, copper, refinery 10.25 to 10.87% 
Electro, copper, producers 10.75 to 10.87% 
Straits, tin 29.85 to 29.90 
Aluminum, No, 12 
Aluminum, No. 12, remelt 
Lead, New York 
Antimony, New York 
Nickel, electro 
Zine, East St. Louis, Ill 


producers 22.00 
14.00 to 15.00 


‘Tabloid 


tional Automobile chamber of com 
merce. While production 
will fluctuate up and down slightls 
during the remainder of the year, the 
trend for the next three months will! 
be slightly downward if the industry 
parallels the records for the past 4 
years 


probably 


T_T 

The Illinois Central railroad re 
cently withdrew its inquiry for 2300 
cars, bringing the list pending to ap 
proximately 110 cars, one of the low 
est totals since 1920 Several car 
shops are cleaning up backlogs and 
others have been shut down for some 
weeks 

_7T 

Unfilled orders for 

bronze ingots and billets on the books 


brass and 


r 
MONTHLY IRON AND COKE PRICES 


STEEL 





L 


of the Nonferrous Metal institute de 
clined 1027 tons or 5 per cent il 
August Order backlogs on Sept. 1 
were 19,298 tons 
T_T 
Loadings of freight cars for the 
last week of August increased for 
the third consecutive week to reac} 
a new high weekly total for the year 
The total for the week was 984,504 
cars 
TT 
Steel mill operations during the 
third week of September remained 
stationary at an average of 6 per 
cent for the entire industry 
land and Buffalo showed substantial 


Cleve 


gains, Birmingham remained station 
ary and Chicago and Youngstown de 
clined slightly 
T_T 

Improvement in cast iron pipe bus 
iness, reported recently from Birm 
ingham now promises to be main 
tained throughout the year 


ORDERS FOR BATHTUBS AND SINKS 
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What the Foundries Are Doing 


Reflecting the Activities of the Gray Iron, Malleable, Steel and Brass Shops 








Dover Mfg. Co., Dover, O., is reported 


to have started full time operation. 

Business is reported to be increasing 
it the Lincoln Foundry & Mfg. Co., Mt. 
Carmel, Il. 

Ferro Machine & Foundry Co., Cleve- 
land, recently completed an addition to 
its plant. 

Leonard & Baker Stove Co., Taun- 
ton, Mass., and the Barstow Stove Co., 
Providence, R. I., have consolidated. 

Queen City Foundry Ce., 391 Norfolk 
ivenue, Buffalo, suffered a severe dam- 
ize to four of its building by fire re- 
cently. Loss is estimated at from $150,- 
000 to $200,000. 

Michael Art Bronze Co., 231 Court av- 
enue, Covington, Ky., will remodel its 
plaht at a cost of about $900. B. T. 
Wisenall, Union Central building, has 
the contract. 

White Mountain Freezer Co., Nashua, 
N. H., which recently was damaged by 
fire, has begun the erection of a 1-story 
iddition. The new unit is estimated to 
cost $26,000 including equipment. 

Fairfield Plow Co., North Fairfield, O., 
recently suffered a fire loss to one of its 
plant buildings. Loss included damage 
to several unoccupied units, estimated at 
$20,000 

Wilmington Castings Co., Wilmington, 
©... has acquired the Washington Metal 
Washington Courthouse, 
equipment of the 


l’roducts Co., 
., and is moving 
latter company to the Wilmington plant. 

The foundry of the Chevrolet Motor 
closed Sept. 6 for 


plant 


(‘o., Saginaw, Mich., 
overhauling and changing of 
equipment and inventory. The plant was 
reopened Sept. 22 

Napoleon Foundry Co.. Napoleon, © 
recently organized, has taken over the 
plant of the Keenan Furnace Co., and 
has opened for the production of iron 
castings and patterns 

The Triplex Lawn 
Platteville, Wis., maker of power mow- 
ers, has disposed of its entire business 
including stock, tools and machinery, 
to White Machinery Co., Kau Claire. 

Miller Foundry Co., 705 Anne street, 
Columbus, ©., recently completed an 
vddition to its foundry that practical- 
ly doubled its capacity. New equip- 
ment also was installed 

Plant of the Massey-Harris Co., Ba- 
tavia, N. Y., has resumed operations 
with close to capacity production 
schedules in several departments. The 
plant had been idle five weeks. 

Flynn-Wolfe Bronze Foundry, Ard- 
more and Pennsylvania railroad, Swiss- 


Mower ~~. 


vale, Pa., has been reorganized for the 
production of brass, aluminum and cop- 
per castings. J. H. Gordon is manager 
und treasurer. 

Several plants at Chester, Pa., report 
ood business. The Federal Steel Found- 
ry Co. is operating 5% days a week; 
Sun Shipbuilding & Dry Dock Co., 5 
days and the Crown Smelting Co., 4 
days 


Carroll Steel Foundry Co., Houghton, 


Mich., has plans under consideration for 
a plant addition, at 
may be 


present tentative 


Construction started next 
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spring. James R. Carroll is president and 
general manager. 

Plant of Buffalo Foundry & Machine 
Co., 1543 Filmore avenue, Buffalo, manu- 
facturer of automotive castings and 
products, recently was severely damaged 
by fire. Damage is estimated at about 
$40,000. J. A. Gauther is president. 

Cornell & Underhill, 311 Spring street, 
New York, manufacturers of pipe and 
fittings, has leased a 2-story plant to be 
erected on the block bounded by Thir- 
teenth, Fourteenth, Jefferson and Mad- 
ison streets, Hoboken, N. J. 

Superior Chain & Plating Co. Ltd., 
Windsor, Ont., has been incorporated 
with $40,000 capital by David W. Booth, 
Walkerville, Ont., and John Garrick, 
Flint, Mich., to operate brass and iron 
foundry. 

Business of the Doehler Die Cast- 
ing Corp., Batavia, N. Y., showed marked 
increase early in September, according 
to Charles L. Hodgson, vice president 
and general manager. Production may 
reach capacity during the final quar- 
ter. 

Business is improving according to a 
statement issued by Henry Holth, Little 
Bros. Foundry Co., 326 Griswold street, 
Port Huron, Mich. The statement says. 
that although business of the company 
normal at present it is im- 
proving gradually. 

Gray Iron Foundry & Mfg. Co., Read- 
incorporated with 


is below 


ing, Pa. has been 
$25,000 capital by Samuel J. Wagner, 328 


=, 


North Sixth street, to manufacture and 
deal in castings, machine products, me- 
chanical devices, machinery parts, appli- 
ances and accessories 

\. Finkl & Sons Co., 1326 Cortland 
street, Chicago, has acquired a plant on 
South Port avenue, adjoining its present 
plant. The unit, formerly occupied by 
T. A. Cummings Foundry Co., will be 
used for expansion purposes It is two 


stories, 150 x 150 feet. 


General Bronze Corp., Long Islana 
City, N. Y., recently closed contracts 
aggregating $800,000 to furnish white 


metal work to be installed in five large 
eastern buildings now being erected, in- 
cluding the Empire State building in 
New York city 

Foundry operations in the 
district remain at 40 to 50 per cent. Mod- 
erate improvement continues among the 
larger steel foundries, and brass found- 
ries have had spurts of better business. 
Nevertheless, schedules as a whole show 
little change from most of the summer 


Chicago 


season 

Mesta Machine Co., 
enough unfilled orders on _ its 
to insure continuous operation of its 
machinery sections for the remainder 
of the year with a considerable volume 
to carry over into 1931, according to a 
statement issued by the Standard Sta- 
tistics Co., New York. 

Adrian Foundry & Machine Co., 414 
Addison street, Adrian, Mich., recently 
incorporated, has begun production. The 
company occupies the building formerly 
Maple City Brass «& 
Franklyn H. Myers 


Pittsburgh, has 
books 


occupied by the 
Aluminum Foundry 


















is president, Jules Vandecaveye, \ 
president and manager and Calvin 

Myers, secretary-treasurer. (Noted Ju 
15.) 

American Foundry Co., 1535 Nao 
street, Indianapolis, will reopen not lat 
than Nov. 1, according to Blaine 
Miller, president. The plant of the co 
pany was destroyed by fire recently wi 
a loss of $750,000. A new plant has be 
constructed which includes eight buil 
ings with a total floor space of 120, 
square feet. The largest building is t 
cleaning room which is 100 x 300 fe 

Among the foundries reporting goo! 
business in the Philadelphia district a 
the following: Simon Scullin Found 
Fairmount Foundry Inc., American } 
gineering Co., Glenwood Foundry, Oln 
Foundry Co., and the Philadelphia Brass 
Foundry. The following plants in t 
same locality are among those worki 
five days each week: Spring City Foun 
ry Co., Spring City, Pa.; Doylest: 
Foundry Co., Doyleston, Pa., and H. \W 
Butterworth & Sons Co., Bethayres, | 

U. S. Cast Magnet Steel Corp., I 
ion street, Lawrence, Mass., has be: 
incorporated with $100,000 capital 
Winthrop C. LeShanna and Carl 
Wardwell, Watertown, Mass., a 
Dorothy A. Hogan, Brockton, Mas 
The new company will be affiliated w 
the Lawrence Factories Inc., Lawren 
Mass. Plans have been prepared 
10,000 square feet of floor space to sta 
operations. The company will mat 
facture cobalt steel castings and pla 
include the construction of a new st: 
foundry. Isidor Goldberg, preside 
Pilot Radio & Tube Corp., Brook! 
N. Y., is reported to be the head of t 
new organization, 





Trade Publications 





ELECTRIC MOTORS—In two r 
cent bulletins, General Electric Co 
Schenectady, N. Y. describes indu 
tion motor-generator sets and sy 
chronous motors. 

UNIT PULVERIZER Whiti: 
Corp., Harvey, Ill., has issued for it 
subsidiary, the Grindle Fuel Equi) 
ment Co., a bulletin on its unit pu 
verizer for preparing coal for us 
in firing industrial furnaces and 
small boilers. Illustrations sho 
characteristic installations and 4d 
tails of construction 

AUTOMATIC CONTROI—Rya 
Scully & Co., 3711 Wissahickon av 
nue, Philadelphia, manufacturer 
industrial furnaces, forges, conv: 
ors and automatic control equipmer 
has published a catalog of its li 
of automatic control equipment for 
use with gas, air or liquids in co 
with temperature and cor 
bustion control It contains illu 
trations and diagrams showing o 
eration, purposes and sizes. 


hection 






THe Founpry—October 1, 19 








